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·Õ≈°ÕŒÕ≈å ‡Õ¡’π ·≈–‡Õ‰¡¥å 406

- §«“¡·√ß°√¥¢Õß°√¥Õ‘π∑√’¬å 408

- ¿“æ≈–≈“¬‰¥â¢Õß “√Õ‘π∑√’¬å„ππÈ” 410

- ·≈§‚∑π·≈–·≈§·∑¡ 412

- ªØ‘°‘√‘¬“∑’Ë ”§—≠¢Õ “√Õ‘π∑√’¬å 419

- “√Õ‘π∑√’¬å∑’Ëæ∫„π∏√√¡™“µ‘ 453

- µ—«Õ¬à“ß°“√·¬° “√Õ‘π∑√’¬å∑’Ëº ¡°—πÀâÕßªØ‘∫—µ‘°“√ 459

‚®∑¬å∑¥ Õ∫ 463

Àπà«¬°“√‡√’¬π√Ÿâ∑’Ë 12 ‡™◊ÈÕ‡æ≈‘ß´“°¥÷°¥”∫√·≈–º≈‘µ¿—≥±å 523

(µ√ßµ“¡¡“µ√∞“π « 3.2 µ—«™’È«—¥¢âÕ 3, 4, 5 ·≈– 6)

- æÕ≈‘‡¡Õ√å 564

- ªØ‘°‘√‘¬“æÕ≈‘‡¡Õ‰√‡´™—π 566

- æÕ≈‘‚Õ‡≈øîπ 569

‚®∑¬å∑¥ Õ∫ 607

Àπà«¬°“√‡√’¬π√Ÿâ∑’Ë 13  “√™’«‚¡‡≈°ÿ≈ 649

(µ√ßµ“¡¡“µ√∞“π « 3.2 ¢âÕ 7, 8 ·≈– 9)

- ‚ª√µ’π 649

- §“√å‚∫‰Œ‡¥√µ 697

- ≈‘æ‘¥ 727

‚®∑¬å∑¥ Õ∫ 771

ตัว
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°√¥-‡∫ 

Õ‘‡≈Á°‚∑√‰≈µå·≈–πÕπÕ‘‡≈Á°‚∑√‰≈µå

Õ‘‡≈Á°‚∑√‰≈µå (electrolyte) ‡ªìπ “√∑’Ë‡¡◊ËÕÕ¬Ÿà„π√Ÿª “√≈–≈“¬·≈â«π”‰øøÑ“‰¥â ‡ªìπ “√∑’Ë·µ°µ—«„Àâ

‰ÕÕÕπ∫«°·≈–‰ÕÕÕπ≈∫∑’Ë‡§≈◊ËÕπ∑’Ë‰¥âÕ¬à“ßÕ‘ √–„π “√≈–≈“¬ ·∫àßÕÕ°‡ªìπ 2 ™π‘¥ ¥—ßπ’È

1. Õ‘‡≈Á°‚∑√‰≈µå·°à (strong electrolytes) ‡ªìπ “√‡¡◊ËÕÕ¬Ÿà„π√Ÿª “√≈–≈“¬·≈–·µ°µ—«„Àâ‰ÕÕÕπ

Õ‘ √–‰¥âÀ¡¥ „™â Æ ·∑π°“√·µ°µ—«¢ÕßÕ‘‡≈Á°‚∑√‰≈µå·°à (‰¡à‡°‘¥ ¡¥ÿ≈‡§¡’) ‰¥â·°à ‡°≈◊Õ ( “√ª√–°Õ∫

‰ÕÕÕπ‘°) ∑’Ë≈–≈“¬πÈ” °√¥·°à ·≈–‡∫ ·°à

‡°≈◊Õ Æ ‰ÕÕÕπ∫«° � ‰ÕÕÕπ≈∫

°√¥·°à Æ H
� � §Ÿà‡∫ ¢Õß°√¥·°à

‡∫ ·°à Æ H
� � §Ÿà°√¥¢Õß‡∫ ·°à

2. Õ‘‡≈Á°‚∑√‰≈µåÕàÕπ (weak electrolytes) ‡ªìπ “√‡¡◊ËÕÕ¬Ÿà„π√Ÿª “√≈–≈“¬·≈–·µ°µ—«„Àâ‰ÕÕÕπ

Õ‘ √–‰¥â∫“ß à«π „™â  ·∑π°“√·µ°µ—«¢ÕßÕ‘‡≈Á°‚∑√‰≈µåÕàÕπ (‡°‘¥ ¡¥ÿ≈‡§¡’) ‰¥â·°à °√¥ÕàÕπ·≈–‡∫ ÕàÕπ

°√¥ÕàÕπ H
� � §Ÿà‡∫ ¢Õß°√¥ÕàÕπ

‡∫ ÕàÕπ OH
� � §Ÿà°√¥¢Õß‡∫ ÕàÕπ

πÕπÕ‘‡≈Á°‚∑√‰≈µå (non-electrolyte) ‡ªìπ “√∑’Ë‡¡◊ËÕÕ¬Ÿà„π√Ÿª “√≈–≈“¬·≈â«‰¡àπ”‰øøÑ“‡ªìπ “√∑’Ë

‰¡à·µ°µ—«„Àâ‰ÕÕÕπ∫«°·≈–‰ÕÕÕπ≈∫„π “√≈–≈“¬ ‰¥â·°à ‚¡‡≈°ÿ≈‚§‡«‡≈πµå ¬°‡«âπ‚¡‡≈°ÿ≈‚§‡«‡≈πµå¢Õß

°√¥·≈–‡∫ 

µ—«Õ¬à“ß¢ÕßÕ‘‡≈Á°‚∑√‰≈µå·≈–πÕπÕ‘‡≈Á°‚∑√‰≈µå  ‡™àπ

Õ‘‡≈Á°‚∑√‰≈µå·°à ‡™àπ NaCl  K2SO4  KNO3  Na2SO4  CaCl2

πÕπÕ‘‡≈Á°‚∑√‰≈µå ‡™àπ C6H12O6  C2H5OH  C12H22O11  HCHO  CH3COCH3

Õ‘‡≈Á°‚∑√‰≈µå·°à (°√¥·°à) ‡™àπ HI  HBr  H2SO4  HNO3  HCl  HClO3  HClO4

Õ‘‡≈Á°‚∑√‰≈µå·°à (‡∫ ·°à) ‡™àπ NaOH  KOH  Ca(OH)2  Ba(OH)2  LiOH

Õ‘‡≈Á°‚∑√‰≈µåÕàÕπ (‡∫ ÕàÕπ) ‡™àπ CH3NH2  NH2CONH2  NH3

Õ‘‡≈Á°‚∑√‰≈µåÕàÕπ (°√¥ÕàÕπ) ‡™àπ  HNO2  CH3COOH  HCOOH  H2CO3  H2SO3

8

ตัว
อย
่าง
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Core √—∫µ√ß ‡§¡’

°√¥

°√¥ (acids) ‡ªìπ‚¡‡≈°ÿ≈‚§‡«‡≈πµå∑’Ë‡¡◊ËÕÕ¬Ÿà„π√Ÿª “√≈–≈“¬®–·µ°µ—«„Àâ‚ª√µÕπ (H
� ‰¡à¡’Õ‘‡≈Á°µ√Õπ

‰¡à¡’π‘«µ√Õπ ¡’‡æ’¬ß 1 ‚ª√µÕπ‡∑à“π—Èπ ¡’¢π“¥‡≈Á°¡“° ·≈–‡≈Á°°«à“‰ÕÕÕπ™π‘¥Õ◊ËπÊ)

°√¥¡’ ¡∫—µ‘ ¥—ßπ’È

- ¡’√ ‡ª√’È¬«

- ‡ª≈’Ë¬π ’°√–¥“…≈‘µ¡— ®“° ’πÈ”‡ß‘π‡ªìπ ’·¥ß À√◊Õ‡ª≈’Ë¬π ’Õ‘π¥‘‡§‡µÕ√å

- ∑”ªØ‘°‘√‘¬“°—∫‚≈À–„Àâ·°ä ‰Œ‚¥√‡®π

- ‡ªìπ “√Õ‘‡≈Á°‚∑√‰≈µå π”‰øøÑ“‰¥â

- ∑”ªØ‘°‘√‘¬“°—∫‡°≈◊Õ‰Œ‚¥√‡®π§“√å∫Õ‡πµ   ( )HCO3
�  ·≈–‡°≈◊Õ§“√å∫Õ‡πµ   ( )CO3

2�  ‰¥â·°ä 

§“√å∫Õπ‰¥ÕÕ°‰´¥å (CO2)

- ‡°‘¥ªØ‘°‘√‘¬“ –‡∑‘π°—∫‡∫ 

H
� ‰ÕÕÕπ¡’¢π“¥‡≈Á°¡“°Ê ®–∂Ÿ°≈âÕ¡√Õ∫¥â«¬πÈ” („™âπÈ”‡ªìπµ—«∑”≈–≈“¬) ‡√’¬°«à“ ‰Œ‡¥√µ‚ª√µÕπ

(hydrated proton)

H
� � nH2O Æ [H(H2O)n]

�

‰Œ‚¥√‡π’¬¡‰ÕÕÕπ (hydronium ion)

À√◊Õ‰Œ‡¥√µ‰ÕÕÕπ  (hydrated ion) n ¡’§à“ 1-4

H
� Æ H3O

� À√◊Õ   H O5 2
� À√◊Õ   H O7 3

� À√◊Õ   H O9 4
�

 “√≈–≈“¬°√¥∑ÿ°™π‘¥¡’‰Œ‚¥√‡π’¬¡‰ÕÕÕπ (H3O
�

) ‡ªìπÕß§åª√–°Õ∫ · ¥ß ¡∫—µ‘§«“¡‡ªìπ°√¥ ‡™àπ

¡’√ ‡ª√’È¬« ‡ª≈’Ë¬π ’Õ‘π¥‘‡§‡µÕ√å ∑”ªØ‘°‘√‘¬“°—∫‚≈À–

°√¥µ“¡π‘¬“¡Õ‘‡≈Á°‚∑√‰≈µå ·∫àßÕÕ°‡ªìπ 2 ™π‘¥ §◊Õ °√¥·°à·≈–°√¥ÕàÕπ

1. °√¥·°à (strong acids) ‡ªìπ°√¥∑’Ë·µ°µ—«„Àâ‰ÕÕÕπÕ‘ √–‰¥âÕ¬à“ß ¡∫Ÿ√≥å„π “√≈–≈“¬∑’Ë¡’πÈ”‡ªìπ

µ—«∑”≈–≈“¬ (‰¡à‡°‘¥ ¡¥ÿ≈‡§¡’)

O O

O

H

H�

(n = 1)

(n = 4)

H

H

H�

H

H H
HH

H H

O

O

hydrated proton

„™â H3O
� ‡ªìπµ—«·∑π [H(H2O)n]

�

ตัว
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่าง



3Core √—∫µ√ß ‡§¡’

°√¥·°à(aq) Æ H
�

(aq) � §Ÿà‡∫ ¢Õß°√¥·°à (¡’ª√–®ÿ≈∫)

          §à“§ß∑’Ë°“√·µ°µ—«¢Õß°√¥   Ka =
    

[ ][ ]

[ ]

H
� §ŸË‡∫ ¢Õß°√¥·°Ë

°√¥·°Ë
‚¥¬ Ka ¢Õß°√¥·°à¡’§à“ Ÿß¡“°®π«—¥‰¡à‰¥â

®–‰¥â C°√¥·°à = [°√¥·°à]  =  [H3O
�] .....Àπà«¬‚¡≈“√å

°√¥·°àª√–°Õ∫¥â«¬ °√¥‰Œ‚¥√‡Œ≈‘° (hydrohalic acids) ‰¥â·°à HCl  HBr ·≈– HI √«¡∑—Èß H2SO4

HNO3  HClO3 ·≈– HClO4 (HCl  H2SO4 ·≈– HNO3 π‘¬¡‡√’¬°«à“ °√¥·√à (mineral acid))

HCl(aq) Æ H
�

(aq) � Cl
�

(aq)

°√¥‰Œ‚¥√§≈Õ√‘° (°√¥‡°≈◊Õ)

HBr(aq) Æ H
�

(aq) � Br
�

(aq)

°√¥‰Œ‚¥√‚∫√¡‘°

HI(aq) Æ H
�

(aq) � I�
(aq)

°√¥‰Œ‚¥√‰Õ‚Õ¥‘°

HNO3(aq) Æ H
�

(aq) �   NO aq3
�

( )

°√¥‰πµ√‘° (°√¥¥‘πª– ‘«)

HClO3(aq) Æ H
�

(aq) �   ClO aq3
�

( )

°√¥§≈Õ√‘°

HClO4(aq) Æ H
�

(aq) �   ClO aq4
�

( )

°√¥‡ªÕ√å§≈Õ√‘°

H2SO4(aq) Æ H
�

(aq) �   HSO aq4
�

( )

°√¥´—≈øî«√‘° (°√¥°”¡–∂—π)

„π “√≈–≈“¬°√¥·°à®–¡’‡©æ“– H
� ·≈–§Ÿà‡∫ ¢Õß°√¥·°à‡∑à“π—Èπ ‰¡à¡’‚¡‡≈°ÿ≈¢Õß°√¥·°àÕ¬Ÿà„π

 “√≈–≈“¬

●  “√≈–≈“¬ HCl  0.20 M ¡’ [H3O
�]  =  [Cl

�]  =  0.20 M

●  “√≈–“¬ HNO3 ¡’ [H�]  =  0.10 M  [HNO3]  =  CHNO3
  =  [H�]  =  0.10 M

H
�

Cl
�

H
�

Cl
�

H
�

Cl
�

H
�

Cl
�

H
�

Cl
�

 “√≈–≈“¬ HCl

®–¡’ H� ·≈– Cl
�

‡∑à“π—ÈπÕ¬Ÿà„π “√≈–≈“¬

ตัว
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● º≈÷° HClO4  10.05 °√—¡ ∑”‡ªìπ “√≈–≈“¬ 250 ≈Ÿ°∫“»°å‡´πµ‘‡¡µ√ (¡«≈‚¡‡≈°ÿ≈ HClO4 =

100.5)

CHClO4
  =  [HClO4] = 10 05

100 5
1000
250

.
.

Ê
ËÁ

ˆ
¯̃

Ê
ËÁ

ˆ
¯̃

= 0.4 M  =  [H3O
�]

2. °√¥ÕàÕπ (weak acids) ‡ªìπ°√¥∑’Ë·µ°µ—«„Àâ‰ÕÕÕπÕ‘ √–‰¡à ¡∫Ÿ√≥å„π “√≈–≈“¬∑’Ë¡’πÈ”‡ªìπ

µ—«∑”≈–≈“¬ (‡°‘¥ ¡¥ÿ≈‡§¡’)

°√¥ÕàÕπ H
� � §Ÿà‡∫ ¢Õß°√¥ÕàÕπ

Ka =
    

[ ][ ]

[ ]

H
� §ŸË‡∫ ¢Õß°√¥ÕËÕπ

°√¥ÕËÕπ

„π “√≈–≈“¬°√¥ÕàÕπ®–¡’∑—Èß H� §Ÿà‡∫ ¢Õß°√¥ÕàÕπ ·≈–‚¡‡≈°ÿ≈¢Õß°√¥ÕàÕπÕ¬Ÿà„π ¿“«– ¡¥ÿ≈

°√¥ÕàÕπ·∫àßÕÕ°‡ªìπ 3 ™π‘¥ ¥—ßπ’È

1. °√¥ÕàÕπ™π‘¥¡ÕπÕ‚ª√µ‘° (monoprotic acids) ®—¥‡ªìπ°√¥ÕàÕπ∑’Ë·µ°µ—«„Àâ‚ª√µÕπ 1 µ—«

HA ·∑π°√¥ÕàÕπ™π‘¥¡ÕπÕ‚ª√µ‘°

HA(aq) H
�

(aq) � A
�

(aq) Ka =
  

[ ][ ]

[ ]

H A

HA

� �

C0  Æ  §«“¡‡¢â¡¢âπ‡√‘Ë¡µâπ¢Õß HA Àπà«¬‚¡≈“√å

√âÕ¬≈–°“√·µ°µ—«¢Õß°√¥ÕàÕπ HA  =  
    

[ ]
  

H

C

�

�
∑’Ë‰¥È®“°°“√·µ°µ—«

0

100

°√¥ÕàÕπ‚¥¬∑—Ë«Ê ‰ª

¡’ Ka � 1�10
�3

§à“ Ka ¢Õß°√¥ÕàÕπ

 ¡’§à“«—¥‰¥â Ka = 10
�x

 x ‡ªìπ‡≈¢®”π«π‡µÁ¡

πÕ°‡Àπ◊Õ®“°°√¥·°à 7 ™π‘¥

®–‡ªìπ°√¥ÕàÕπ

 “√≈–≈“¬ HA

®–¡’∑—Èß‚¡‡≈°ÿ≈ HA

H
� ·≈– A�

HA

HA

HA

HA

H
�

A
�

HA

HA

H
� HA

A
�

HA

ตัว
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5Core √—∫µ√ß ‡§¡’

µ—«Õ¬à“ß°“√·µ°µ—«¢Õß°√¥ÕàÕπ™π‘¥¡ÕπÕ‚ª√µ‘°∑’Ë 25 Õß»“‡´≈‡´’¬  ‡™àπ

HF(aq) H
�

(aq) � F�
(aq) ; Ka = 3.5�10

�4

°√¥‰Œ‚¥√ø≈ŸÕÕ√‘°

HCOOH(aq) H
�

(aq) � HCOO
�

(aq) ; Ka = 1.8�10
�4

°√¥øÕ√å¡‘°

CH3COOH(aq) H
�

(aq) � CH3COO
�

(aq) ; Ka = 1.8�10
�5

°√¥·Õ´’µ‘°

HCN(aq) H
�

(aq) � CN
�

(aq) ; Ka = 4.9�10
�10

°√¥‰´¬“π‘°

‡πâπ  °“√§”π«≥ [H�] À√◊Õ [H3O
�] ¢Õß “√≈–≈“¬°√¥ÕàÕπ HA

„Àâ HA ·µ°µ—«‰¥â a ‚¡≈“√å

HA(aq)    H�
(aq) � A�

(aq)

I Æ C0 O O

C Æ �a �a �a

E Æ C0�a a a

µâÕß°“√À“ [H�] ∑’Ë·µ°µ—«ÕÕ°¡“®“°°√¥ HA ·∑π a ¥â«¬ [H�]

C0�[H�] [H�] [H�]

Ka  =  
  

[ ][ ]

[ ]

H A

HA

� �

  =  
  

( )( )

(   )

a a

C a0 �
  =  

  

[ ]

  [ ]

H

C H

�

�
�

2

0

∂â“°√¥ÕàÕπ HA ¡’√âÕ¬≈–°“√·µ°µ—«‰¥â¡“°°«à“ 5 §”π«≥ [H�] ®“° Ÿµ√√“°°”≈—ß Õß

[H�]2 � Ka[H
�] � C0Ka  =  0

∂â“°√¥ÕàÕπ HA ¡’√âÕ¬≈–°“√·µ°µ—«‰¥âπâÕ¬°«à“À√◊Õ‡∑à“°—∫ 5 ∂◊Õ«à“ HA ·µ°µ—«ÕÕ°¡“‰¥âπâÕ¬¡“°

 C0�[H�]  = C0

§”π«≥  [H�] À√◊Õ [H3O
�] ®“° Ÿµ√  çrooté  a  çC0Kaé

(beer) (Cola)

[H�] = C Ka0

%°“√·µ°µ—«¢Õß HA =
C K

C

a0

0

�100

= K

C
a

0

�100

ตัว
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µ—«Õ¬à“ß∑’Ë 1 °.  “√≈–≈“¬°√¥·Õ´’µ‘° (CH3COOH) ‡¢â¡¢âπ 0.25 ‚¡≈“√å (Ka ¢Õß CH3COOH ‡∑à“°—∫

1.8�10
�5

) ®ß§”π«≥ [H�] ·≈–√âÕ¬≈–¢Õß°“√·µ°µ—«¢Õß°√¥

¢.  “√≈–≈“¬°√¥ÕàÕπ HA ‡¢â¡¢âπ 0.350 ‚¡≈“√å ·µ°µ—«‰¥â√âÕ¬≈– 7.36 §à“§ß∑’Ë°“√·µ°µ—«

¢Õß°√¥ HA (Ka) ¡’§à“‡∑à“‰√

«‘∏’∑” °. [H�] = C Ka0

=
  

0 25 1 8 10
5

. ( .   )�
�   =  2.1�10

�3 M

√âÕ¬≈–°“√·µ°µ—«¢Õß°√¥ HA =
  

[ ]H

C

�

0

�100

=
  

2 1 10 100

0 25

3
.   ( )

.

�
�

= 0.85 µÕ∫

¢. √âÕ¬≈–°“√·µ°µ—«¢Õß HA =
  

[ ]H

C

�

0

�100

[H�] =
7 36 0 35

100

. ( . )   =  0.026 M

[H�]2
�Ka[H

�]�C0Ka = 0

Ka(C0�[H�] = [H�]2

Ka =
  

( . )

( .   . )

0 026

0 35 0 026

2

�

Ka = 2.05�10
�3

µÕ∫

µ—«Õ¬à“ß∑’Ë 2 °. Ka ¢Õß CH2ClCO2H ‡∑à“°—∫ 1.4�10
�4  “√≈–≈“¬ CH2ClCO2H ‡¢â¡¢âπ 0.0550 ‚¡≈“√å

·µ°µ—«‰¥â√âÕ¬≈–‡∑à“‰√

¢. °√¥ÕàÕπ HX ‡¢â¡¢âπ 1.6 ‚¡≈“√å ·µ°µ—«‰¥â√âÕ¬≈– 0.125 ®–¡’ Ka ¢Õß HX ‡∑à“‰√

«‘∏’∑” °. √âÕ¬≈–°“√·µ°µ—«¢Õß CH2ClCO2H = K

C
a

0

�100

=
  

1 4 10
0 055

4
.   

.
�

�

�100  =  5 µÕ∫

§«“¡™—π = 100 Ka

1

0C

√âÕ
¬≈

–°
“√

·µ
°µ

—«¢
Õß

°√
¥

ตัว
อย
่าง
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¢. √âÕ¬≈–°“√·µ°µ—«¢Õß HX = K

C
a

0

�100

0.125 = Ka

1 6.
�100

Ka = 2.5�10
�6

µÕ∫

● °√¥ÕàÕπ HA ™π‘¥‡¥’¬«°—π (¡’ Ka ‡∑à“°—π) ·µà¡’§«“¡‡¢â¡¢âπ‡√‘Ë¡µâπ (C0) µà“ß°—π ®“°°“√

∑¥≈Õßæ∫«à“ §«“¡‡¢â¡¢âπ C0 ¬‘Ëß‡®◊Õ®“ß √âÕ¬≈–°“√·µ°µ—«¢Õß°√¥ÕàÕπ HA ¬‘Ëß·µ°µ—«‰¥â¡“° ¥—ß°√“ø

‰°≈´’π¡’     Ka          1.7�10
�10

§«“¡‡¢â¡¢âπ‡√‘Ë¡µâπ     (M) √âÕ¬≈–°“√·µ°µ—«

0.1000 0.4�10
�2

0.0100 1.3�10
�2

0.0010 4.1�10
�2

 “√≈–≈“¬°√¥ÕàÕπ HA 2 §«“¡‡¢â¡¢âπ§◊Õ C01
 ·≈– C02

 („Àâ C01
 � C02

) √âÕ¬≈–°“√·µ°µ—«

¢Õß C02
 � C01

√âÕ¬≈–°“√·µ°µ—«¢Õß°√¥ÕàÕπ HA ‡¢â¡¢âπ C01
= K

C
a

01

�100

√âÕ¬≈–°“√·µ°µ—«¢Õß°√¥ÕàÕπ HA ‡¢â¡¢âπ C02
= K

C
a

02

�100

=
C

C

0

0

2

1

100%

0

°√¥·°à

§«“¡‡¢â¡¢âπ‡√‘Ë¡µâπ (C0)

√âÕ¬≈–°“√·µ°µ—«¢Õß°√¥ÕàÕπ HA ‡¢â¡¢âπ C01

√âÕ¬≈–°“√·µ°µ—«¢Õß°√¥ÕàÕπ HA ‡¢â¡¢âπ C02

ตัว
อย
่าง
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µ—«Õ¬à“ß∑’Ë 3   “√≈–≈“¬°√¥ HA ‡¢â¡¢âπ 0.1 ‚¡≈“√å ·µ°µ—«‰¥â√âÕ¬≈– 17 ∂â“ “√≈–≈“¬°√¥ HA ·µ°µ—«

‰¥â√âÕ¬≈– 12 ®–¡’§«“¡‡¢â¡¢âπ°’Ë‚¡≈“√å

«‘∏’∑”  “√≈–≈“¬°√¥ HA ·µ°µ—«‰¥â√âÕ¬≈– 12 ®–¡’§«“¡‡¢â¡¢âπ¡“°°«à“ 0.1 M „Àâ¡’§«“¡‡¢â¡¢âπ  =  C0

  

√ÈÕ¬≈–°“√·µ°µ—« ‡¢È¡¢Èπ

√ÈÕ¬≈–°“√·µ°µ—« ‡¢È¡¢Èπ

   

   .  

HA C

HA M

0

0 1
= 0 1

0

.
C

12
17

= 0 1

0

.
C

C0 =
( . )

( . )

0 1

0 706
2
  =  0.201 M µÕ∫

2. °√¥ÕàÕπ™π‘¥‰¥‚ª√µ‘° (diprotic acids) ®—¥‡ªìπ°√¥ÕàÕπ∑’Ë·µ°µ—«„Àâ 2 ‚ª√µÕπ ‚¥¬¡’°“√

·µ°µ—« 2 ¢—ÈπµÕπ ·µà≈–¢—ÈπµÕπ®–·µ°µ—«„Àâ 1 ‚ª√µÕπ ®÷ß¡’§à“§ß∑’Ë°“√·µ°µ—« 2 §à“ §◊Õ Ka1
 ·≈– Ka2

 ‚¥¬

Ka1
 � Ka2

„Àâ H2A ·∑π°√¥ÕàÕπ‰¥‚ª√µ‘° ¡’¢—ÈπµÕπ°“√·µ°µ—«¥—ßπ’È

H2A(aq) H
�

(aq) � HA
�

(aq)  ; Ka1
=

  

[ ][ ]

[ ]

H HA

H A

� �

2

HA
�

(aq) H
�

(aq) � A2�
(aq)   ; Ka2

=
  

[ ][ ]

[ ]

H A

HA

� �

�

2

H2A(aq) 2H
�

(aq) � A2�
(aq) ; Ka = Ka1

� Ka2

‚¥¬∑—Ë«Ê ‰ª¢Õß°√¥ÕàÕπ™π‘¥‰¥‚ª√µ‘°

- Ka1
 ¡“°°«à“ Ka2

- [H3O
�] À√◊Õ [H�] ∑’Ë·µ°µ—«ÕÕ°¡“ ∂◊Õ«à“‰¥â¡“®“°¢—Èπ·√°¢Õß°“√·µ°µ—«

- √âÕ¬≈–°“√·µ°µ—«¢Õß H2A � 5

[H3O
�] = K Ca1 0   =  [HA

�]

√âÕ¬≈–°“√·µ°µ—«¢Õß H2A =
  

[ ]H

C

�

0
�100

=
K

C
a1

0

�100

„Àâ H2A ·µ°µ—« a ‚¡≈“√å

H2A(aq) H
�

(aq) � HA
�

(aq)

≥  ¡¥ÿ≈ C0�a  a           a

Ka1
=

  

( )( )

  

a a

C a0 �
  =  

  

a
C a

2

0  �

ตัว
อย
่าง
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µ“¡¢âÕµ°≈ß ‡¡◊ËÕ√âÕ¬≈–°“√·µ°µ—« H2A � 5  C0�a  =  C0

a = [H3O
�]  =  [HA

�]  =  C Ka0 1

°“√·µ°µ—«¢—Èπ∑’Ë 2  „Àâ HA
� ·µ°µ—«‰ª y ‚¡≈“√å

HA
�

(aq) H
�

(aq) � A2�
(aq)

≥  ¡¥ÿ≈ a�y  a�y       y

Ka2
=

  

(   )( )

(   )

a y y

a y

�

�

·µà Ka1
 � Ka2

 ∂◊Õ«à“ HA
� ·µ°µ—«ÕÕ°¡“πâÕ¬¡“° ®–‰¥â (a�y) = a ·≈– (a�y) = a

Ka2
=

( )( )

( )

a y

a
  =  y

y = [A2�]  =  Ka2

µ—«Õ¬à“ß°“√·µ°µ—«¢Õß°√¥ÕàÕπ™π‘¥‰¥‚ª√µ‘°∑’Ë 25 Õß»“‡´≈‡´’¬  ‡™àπ

H2CO3(aq) H
�

(aq) �   HCO aq3
�

( ) ; Ka1
= 4.4�10

�7

°√¥§“√å∫Õπ‘°

  HCO aq3
�

( ) H
�

(aq) �   CO aq3
2�

( ) ; Ka2
= 4.7�10

�11

H2S(aq) H
�

(aq) � HS
�

(aq) ; Ka1
= 1.0�10

�7

°√¥‰Œ‚¥√´—≈øî«√‘°

HS
�

(aq) H
�

(aq) � S2�
(aq) ;  Ka2

= 1.0�10
�19

H3PO3(aq) H
�

(aq) �   H PO aq2 3
�

( ) ; Ka1
= 3.7�10

�2

°√¥øÕ øÕ√— 

  H PO aq2 3
�

( ) H
�

(aq) �   HPO aq3
2�

( ) ; Ka2
= 2.1�10

�7

H2SO3 H
�

(aq) �   HSO aq3
�

( ) ; Ka1
= 1.3�10

�2

°√¥´—≈øî«√— 

  HSO aq3
�

( ) H
�

(aq) �   SO aq3
2�

( ) ; Ka2
= 6.2�10

�8

H2SO4(aq) Æ H
�

(aq) �   HSO aq4
�

( ) ; Ka1
 Ÿß¡“°Ê

°√¥´—≈øî«√‘°

  HSO aq4
�

( ) H
�

(aq) �   SO aq4
2�

( )  ; Ka2
= 1.1�10

�2

ตัว
อย
่าง
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µ—«Õ¬à“ß∑’Ë 4  °√¥Õ–¥‘ªî°®—¥‡ªìπ°√¥™π‘¥‰¥‚ª√µ‘° ´÷Ëß‡ªìπ°√¥ 50 ™π‘¥·√°∑’Ë¡’°“√º≈‘µ„πª√‘¡“≥¡“°„π

ª√–‡∑» À√—∞Õ‡¡√‘°“ ‚¥¬º≈‘µª√–¡“≥ 1 ≈â“πµ—πµàÕªï ‡æ◊ËÕ„™â„π°“√º≈‘µ‰π≈Õπ ¡’°“√·µ°µ—«¥—ßπ’È

HOOC(CH2)4COOH(aq) H
�

(aq) � HOOC(CH2)4COO
�

(aq) ; Ka1
 = 3.9�10

�5

HOOC(CH2)4COO
�

(aq) H
�

(aq) � �
OOC(CH2)4COO

�
(aq) ; Ka2

= 3.9�10
�6

 “√≈–≈“¬Õ‘Ë¡µ—«¢Õß°√¥Õ–¥‘ªî°‡¢â¡¢âπ 0.1 ‚¡≈“√å ®–¡’§«“¡‡¢â¡¢âπ¢Õß [HOOC(CH2)4COOH] [H�]

[HOOC(CH2)4COO
�] ·≈– [�

OOC(CH2)4COO
�] „π “√≈–≈“¬·≈–√âÕ¬≈–°“√·µ°µ—«‡∑à“‰√

«‘∏’∑” [H�] = [HOOC(CH2)4COO
�] = K Ca1 0   =  

  3 9 10 0 1
5

.   ( . )�
�

= 1.97�10
�3  M

[�
OOC(CH2)4COO

�] = Ka2
 =  3.9�10

�6 M

[HOOC(CH2)4COOH]‡À≈◊Õ = C0�[H�]

= 0.1�(1.97�10
�3

) � 0.1 M

√âÕ¬≈–°“√·µ°µ—«¢Õß°√¥Õ–¥‘ªî°  =  
  

1 97 10
0 1

3
.   

.
�

�

�100  =  1.97 µÕ∫

3. °√¥ÕàÕπ™π‘¥‰µ√‚ª√µ‘° (triprotic acids) ®—¥‡ªìπ°√¥ÕàÕπ∑’Ë·µ°µ—«„Àâ 3 ‚ª√µÕπ ‚¥¬¡’°“√

·µ°µ—« 3 ¢—ÈπµÕπ ·µà≈–¢—ÈπµÕπ®–·µ°µ—«„Àâ 1 ‚ª√µÕπ ®÷ß¡’§à“§ß∑’Ë°“√·µ°µ—«¢Õß°√¥ 3 §à“ §◊Õ Ka1
 Ka2

·≈–

Ka3
 ‚¥¬ Ka1

 � Ka2
 �� Ka3

°√¥ÕàÕπ™π‘¥‰µ√‚ª√µ‘°∑’Ë√Ÿâ®—°°—π§◊Õ H3PO4 (°√¥øÕ øÕ√‘°) ¡’°“√·µ°µ—«¥—ßπ’È

H3PO4(aq) H
�

(aq)�  H PO aq2 4
�

( ) ; Ka1
=  

  

[ ][ ]

[ ]

H H PO

H PO

� �
2 4

3 4

  =  7.1�10
�3

  H PO aq2 4
�

( ) H
�

(aq)�  HPO aq4
2�

( ) ; Ka2
=  

  

[ ][ ]

[ ]

H HPO

H PO

� �

�
4
2

2 4

  =  6.3�10
�8

  HPO aq4
2�

( ) H
�

(aq)�  PO aq4
3�

( ) ; Ka3
=  

  

[ ][ ]

[ ]

H PO

HPO

� �

�
4
3

4
2   =  4.2�10

�13

H3PO4(aq) 3H
�

(aq)�  PO aq4
3�

( ) ; Ka =  Ka1
� Ka2

� Ka3
 =  1.88�10

�22

„π “√≈–≈“¬ H3PO4 ‡¢â¡¢âπ C0

[H�]  =    [ ]H PO2 4
� = C Ka0 1

  [ ]HPO4
2� = Ka2

  [ ]PO4
3� =

K K

C K

a a

a

2 3

10

[H3PO4]‡À≈◊ÕÕ¬Ÿà„π “√≈–≈“¬ = C0�[H�]

ตัว
อย
่าง
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µ—«Õ¬à“ß∑’Ë 5 °.  “√≈–≈“¬ H3PO4 3.0 ‚¡≈“√å ®–¡’ª√‘¡“≥ [H�]   [ ]H PO2 4
�

  [ ]HPO4
2� ·≈–   [ ]PO4

3� ‡∑à“‰√

„π “√≈–≈“¬

¢. °√¥ÕÕ°´“≈‘° (H2C2O4) æ∫„π„∫¢Õßµâπ‰¡â ®—¥‡ªìπ°√¥‰¥‚ª√µ‘° ¡’°“√·µ°µ—«¥—ßπ’È

H2C2O4(aq)   HC O aq2 4
�

( )  � H�
(aq)  ;  Ka1

  HC O aq2 4
�

( )   C O aq2 4
2�

( )  � H�
(aq)   ;  Ka2

„π “√≈–≈“¬ H2C2O4 ‡¢â¡¢âπ 1.05 ‚¡≈“√å „Àâ [H�] ‡∑à“°—∫ 0.214 ‚¡≈“√å ·≈–   [ ]C O2 4
2�

‡∑à“°—∫ 5.3�10
�5 ‚¡≈“√å ®ßÀ“§à“ Ka1

·≈– Ka2

§.  “√≈–≈“¬ H2SO4 0.5 ‚¡≈“√å ®–¡’ª√‘¡“≥ [H�]   [ ]HSO4
� ·≈–   [ ]SO4

2�  ‡∑à“‰√„π “√≈–≈“¬

«‘∏’∑” °. [H�]  =    [ ]H PO2 4
� = C Ka0 1

=
  3 7 1 10

3
  ( .   )� �

�   =  0.15 M

  [ ]HPO4
2� = Ka2

  =  6.3�10
�8 M

  HPO4
2�

(aq)    H�
(aq) �   PO4

3�  ;  Ka3

Ka3
=

  

[ ][ ]

[ ]

H PO

HPO

� �

�

4
3

4
2

4.2�10
�13 =

  

( . )[ ]

.   

0 14

6 3 10

4
3

8

PO
�

�
�

  [ ]PO4
3� =

  

( .   )( .   )

.

4 2 10 6 3 10

0 14

13 8
� �

� �

  =  1.9�10
�19 M µÕ∫

¢. ‚®∑¬å„Àâ   [ ]C O2 4
2� = 5.3�10

�5 M

®–‰¥â Ka2
=   [ ]C O2 4

2�   =  5.3�10
�5

‚®∑¬å„Àâ  C0  =  1.05 M,  [H�]  =  0.214 M

[H�] = C Ka0 1

Ka1
=

( . )

.

0 214

1 05

2

= 4.36�10
�2

µÕ∫

§. H2SO4(aq) Æ H
�

(aq) �   HSO aq4
�

( )

[H�]  =    [ ]HSO4
� = C0  =  0.50 M

  HSO aq4
�

( )   H�
(aq) �   SO aq4

2�
( ) ; Ka2

 = 1.1�10
�2

  [ ]SO4
2� = Ka2

  =  1.1�10
�2 M µÕ∫

ตัว
อย
่าง
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‡∫ 

‡∫  (bases)     ¡’‰Œ¥√Õ°‰´¥å‰ÕÕÕπ (OH
�

) ‡ªìπÕß§åª√–°Õ∫À≈—°

‡∫  ¡’ ¡∫—µ‘ ¥—ßπ’È

- ≈◊Ëπ (slippery)

- ¡’√ ¢¡ (bitter taste)

- ‡ª≈’Ë¬π ’°√–¥“…≈‘µ¡— ®“° ’·¥ß‡ªìπ ’πÈ”‡ß‘π À√◊Õ‡ª≈’Ë¬π ’Õ‘π¥‘‡§‡µÕ√å

- ‡ªìπ “√Õ‘‡≈Á°‚∑√‰≈µå π”‰øøÑ“‰¥â

- ∑”ªØ‘°‘√‘¬“ –‡∑‘π°—∫°√¥

‡∫ ‡ªìπ∑—Èß “√ª√–°Õ∫‰ÕÕÕπ‘°·≈–‚¡‡≈°ÿ≈‚§‡«‡≈πµå

- ‰Œ¥√Õ°‰´¥å¢Õß‚≈À–®—¥‡ªìπ‡∫ ª√–‡¿∑ “√ª√–°Õ∫‰ÕÕÕπ‘° ‡™àπ NaOH Ca(OH)2 ®—¥‡ªìπ‡∫ 

·°à (strong bases)

-  “√‡Õ¡’π (amine) ®—¥‡ªìπ‡∫ ª√–‡¿∑‚¡‡≈°ÿ≈‚§‡«‡≈πµå (‰¡à¡’ OH
� „π‚¡‡≈°ÿ≈) ®—¥‡ªìπ‡∫ ÕàÕπ

(weak bases)  “√‡Õ¡’π¡’ Ÿµ√∑—Ë«‰ª§◊Õ NH3 (·Õ¡‚¡‡π’¬)  R�NH2  R� NH

R
 |

 ·≈– R� N

R
 |

�R (R §◊Õ CnH2n�1 ;

n ‡ªìπ®”π«πÕ–µÕ¡¢Õß§“√å∫Õπ)

‡∫ µ“¡π‘¬“¡Õ‘‡≈Á°‚∑√‰≈µå ·∫àßÕÕ°‡ªìπ 2 ™π‘¥ §◊Õ ‡∫ ·°à·≈–‡∫ ÕàÕπ

1. ‡∫ ·°à (strong bases) ‡ªìπ‡∫ ∑’Ë·µ°µ—«„Àâ‰ÕÕÕπÕ‘ √–‰¥âÕ¬à“ß ¡∫Ÿ√≥å„π “√≈–≈“¬∑’Ë¡’πÈ”‡ªìπ

µ—«∑”≈–≈“¬ (‰¡à‡°‘¥ ¡¥ÿ≈‡§¡’)

‡∫ ·°à (aq)  Æ  OH
�

(aq) � §Ÿà°√¥¢Õß‡∫ ·°à (¡’ª√–®ÿ∫«°)

        §à“§ß∑’Ë°“√·µ°µ—«¢Õß‡∫  Kb =
    

[ ][ ]

[ ]

 OH
� §ŸË°√¥¢Õß‡∫ ·°Ë

‡∫ ·°Ë
Kb ¢Õß‡∫ ·°à Ÿß¡“°Ê ®π«—¥‰¡à‰¥â

[OH
�] = nC‡∫ ·°à Æ n ‡ªìπ®”π«πÀ¡Ÿà‰Œ¥√Õ°‰´¥å„π‡∫ 

[§Ÿà°√¥¢Õß‡∫ ·°à] = C‡∫ ·°à

‡∫ ·°à ‰¥â·°à ‰Œ¥√Õ°‰´¥å¢Õß∏“µÿÀ¡Ÿà IA ·≈– IIA ‡™àπ LiOH  NaOH  KOH  RbOH  CsOH

Mg(OH)2  Ca(OH)2  Ba(OH)2  Sr(OH)2

NaOH(aq) Æ Na
�

(aq) � OH
�

(aq)

Mg(OH)2(aq) Æ Mg
2�

(aq) � 2OH
�

(aq)

●  “√≈–≈“¬ NaOH 0.1 M ●  “√≈–≈“¬ Ba(OH)2 0.1 M

¡’ [Na
�] = 0.1 M ¡’ [Ba

2�] = 0.1 M

[OH
�] = 0.1 M [OH

�] = 2(0.1)  =  0.2 M

(  O H)

ตัว
อย
่าง
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Na
�

OH
�

Ba
2�

OH
�

Na
�

OH
�

OH
�

OH
�

OH
�

Na
�

OH
�

Ba
2�

Na
�

OH
�

Ba
2�

OH
�

OH
�

Na
�

OH
�

OH
�

OH
�

Ba
2�

2. ‡∫ ÕàÕπ (weak bases) ‡ªìπ‡∫ ∑’Ë·µ°µ—«„Àâ‰ÕÕÕπÕ‘ √–‰¡à ¡∫Ÿ√≥å„π “√≈–≈“¬∑’Ë¡’πÈ”‡ªìπ

µ—«∑”≈–≈“¬ (‡°‘¥ ¡¥ÿ≈‡§¡’)

‡∫ ÕàÕπ    OH
� � §Ÿà°√¥¢Õß‡∫ ÕàÕπ (¡’ª√–®ÿ∫«°)

Kb =
    

[ ][  ]

[ ] 
OH

� §ŸË°√¥¢Õß‡∫ ÕËÕπ

‡∫ ÕËÕπ

‡∫ ÕàÕπ®–√«¡°—∫πÈ”‰¥â‚¡‡≈°ÿ≈∑’Ë¡’‰Œ¥√Õ°‰´¥å ®“°π—Èπ®÷ß·µ°µ—«„Àâ OH
� ·≈–§Ÿà°√¥¢Õß‡∫ ÕàÕπ

‡™àπ NH3 √«¡°—∫ H2O ‰¥â NH4OH

NH3(aq) � H2O Æ NH4OH      NH aq4
�

( ) � OH
�

(aq)

Kb =
  

[ ][ ]

[ ]

NH OH

NH
4

3

� �

  =  1.8�10
�5

CH3NH2 � H2O Æ CH3NH3OH      CH NH3 3
�  � OH

�

                      methylamine

Kb =
  

[ ][ ]

[ ]

CH NH OH

CH NH
3 3

3 2

� �

  =  4.2�10
�4

 “√≈–≈“¬ NaOH

®–¡’ Na
� ·≈–

OH
� ‡∑à“π—ÈπÕ¬Ÿà

„π “√≈–≈“¬

 “√≈–≈“¬ Ba(OH)2

®–¡’ Ba
2� ·≈–

OH
� ‡∑à“π—ÈπÕ¬Ÿà

„π “√≈–≈“¬

‡∫ ÕàÕπ‚¥¬∑—Ë«‰ª

¡’ Kb � 1�10
�3

§à“ Kb ¢Õß‡∫ ÕàÕπ

¡’§à“«—¥‰¥â Kb = 10
�x

x ‡ªìπ‡≈¢®”π«π‡µÁ¡

NH3 NH3

NH3 OH
�

  NH4
�

NH3

NH3   NH4
�

OH
�

„π “√≈–≈“¬ NH3

®–¡’∑—Èß NH3   NH4
�

 ·≈– OH
�

ตัว
อย
่าง
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°“√§”π«≥À“ª√‘¡“≥ [OH
�] „π “√≈–≈“¬‡∫ ÕàÕπ ®–‡À¡◊Õπ°—∫°“√À“ª√‘¡“≥ [H

�] „π

 “√≈–≈“¬°√¥ÕàÕπ™π‘¥¡ÕπÕ‚ª√µ‘°

√âÕ¬≈–°“√·µ°µ—«¢Õß‡∫ ÕàÕπ � 5

[OH
�] = [§Ÿà°√¥¢Õß‡∫ ÕàÕπ]  =  C Kb0

√âÕ¬≈–°“√·µ°µ—«¢Õß‡∫ ÕàÕπ =
  

[ ]OH

C

�

0

�100  =  K

C
b

0

�100

‡∫ ÕàÕπ™π‘¥‡¥’¬«°—π

  

√ÈÕ¬≈–°“√·µ°µ—«¢Õß‡∫ ÕË Õπ∑’Ë§«“¡‡¢È¡¢Èπ

√ÈÕ¬≈–°“√·µ°µ—«¢Õß‡∫ ÕËÕπ∑’Ë§«“¡‡¢È¡¢Èπ

 

 

C

C

0

0

1

2

=
C

C

0

0

2

1

§«“¡‡¢â¡¢âπ  C01
 � C02

µ—«Õ¬à“ß∑’Ë 6 °. BOH ‡ªìπ‡∫ ÕàÕπ‡¢â¡¢âπ 0.1 ‚¡≈“√å „Àâ [OH
�] ‡∑à“°—∫ 10

�5 ‚¡≈“√å ‡∫ ÕàÕπ XOH ¡’§à“

Kb ‡ªìπ 10 ‡∑à“¢Õß Kb ¢Õß‡∫ ÕàÕπ BOH  “√≈–≈“¬ XOH ‡¢â¡¢âπ 0.01 ‚¡≈“√å ®–¡’ [OH
�] °’Ë‚¡≈“√å

¢. ∑’Ë 25 Õß»“‡´≈‡ ’́¬   “√≈–≈“¬ NH3 ‡¢â¡¢âπ 0.01 ‚¡≈“√å ·µ°µ—«‰¥â√âÕ¬≈– 4.1 ®ß§”π«≥À“

[OH
�]    [ ]NH4

�  ·≈– [NH3] „π “√≈–≈“¬ ·≈–§à“ Kb ¢Õß NH3(aq)

§. ‡∫ ÕàÕπ™π‘¥Àπ÷Ëß¡’§à“§ß∑’Ë°“√·µ°µ—«‡∑à“°—∫ 2.5�10
�6  “√≈–≈“¬‡∫ ÕàÕππ’È‡¢â¡¢âπ°’Ë‚¡≈“√å

®÷ß®–∑”„Àâ¡’ [OH
�] ‡∑à“°—∫ 2�10

�3 ‚¡≈“√å

«‘∏’∑” °. À“ Kb ¢Õß BOH

[OH
�] = C Kb0

Kb =
  

( )

.

10

0 1

5 2�

  =  1�10
�9

Kb ¢Õß XOH = 10(1�10
�9

)  =  10
�8

[OH
�] ¢Õß XOH = C Kb0

= 10 0 01
8�
( . )   =  1�10

�5 M µÕ∫

¢. √âÕ¬≈–°“√·µ°µ—«¢Õß NH3 =
  

[ ]OH

C

�

0

�100

[OH
�]  =    [ ]NH4

� =
4 1 0 01

100

. ( . )  =  0.00041 M

[NH3] ‡À≈◊Õ = C0�[OH
�]

= 0.01�0.00041  =  0.0096 M

Kb =
  

[ ][ ]

[ ]

NH OH

NH
4

3

� �

=
( . )( . )

.

0 00041 0 00041

0 0096

Kb = 1.8�10
�5

µÕ∫

ตัว
อย
่าง
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§. [OH
�] = C Kb0

2�10
�3 =

  
( .   )( )2 5 10

6
0�

�
C

C0 =
  

(   )

.   

2 10

2 5 10

3 2

6

�

�

�

�
  =  1.6 M µÕ∫

∑ƒ…Æ’°√¥-‡∫ 

∑ƒ…Æ’°√¥-‡∫  (acid-base theories) „π∑’Ëπ’È®–°≈à“«∂÷ß 3 ∑ƒ…Æ’ ¥—ßπ’È

∑ƒ…Æ’°√¥-‡∫ ¢ÕßÕ“√å‡√‡π’¬ 

°√¥ §◊Õ  “√∑’Ë≈–≈“¬πÈ”·≈â«„Àâ H� ‡™àπ

HCl(g) 
        H O2
æ Æææ   H�

(aq) � Cl
�

(g)

‡∫  §◊Õ  “√∑’Ë≈–≈“¬πÈ”·≈â«„Àâ OH
� ‡™àπ

NaOH(s) 
        H O2
æ Æææ  OH

�
(aq) � Na

�
(aq)

ªØ‘°‘√‘¬“ –‡∑‘π

H
�

(aq) � OH
�

(aq)  Æ  H2O(�)

∑ƒ…Æ’°√¥-‡∫ ¢Õß≈‘«Õ‘ 

°√¥ §◊Õ  “√∑’Ë√—∫Õ‘‡≈Á°µ√Õπ§Ÿà‚¥¥‡¥’Ë¬«

‡∫  §◊Õ  “√∑’Ë„ÀâÕ‘‡≈Á°µ√Õπ§Ÿà‚¥¥‡¥’Ë¬«

°√¥ � ‡∫  Æ ‰¥âº≈‘µ¿—≥±å∑’Ë‡√’¬°«à“ adduct

F3B � :NH3 Æ F3B : NH3

°√¥ ‡∫    adduct

Arrhenius Theory
Svante Arrenhius

(1857-1927)

H�

H�

H�

H�
H�

OH�

OH� OH�
OH�

OH�

acid

base

Lewis Theory
Gilbert Lewis
(1875-1946)

ตัว
อย
่าง
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∑ƒ…Æ’°√¥-‡∫ ¢Õß‡∫√‘π ‡µ¥-≈“«√’

°√¥ §◊Õ  “√∑’Ë„Àâ H� °—∫ “√Õ◊Ëπ (proton donor)

‡∫  §◊Õ  “√∑’Ë√—∫ H� ®“° “√Õ◊Ëπ (proton acceptor)

°√¥µ“¡∑ƒ…Æ’π’ÈÕ“®‡ªìπ°≈ÿà¡‰ÕÕÕπª√–®ÿ∫«° (‡™àπ   NH4
�

) °≈ÿà¡‰ÕÕÕπª√–®ÿ≈∫ (‡™àπ    HCO3
�  HS

�

  HSO3
�

) À√◊Õ‚¡‡≈°ÿ≈°√¥ (‡™àπ HCl  CH3COOH  HF  H3PO4)

‡∫ µ“¡∑ƒ…Æ’π’ÈÕ“®‡ªìπ°≈ÿà¡‰ÕÕÕπ≈∫ (‡™àπ  S
2�  Cl

�  CN
�  HS

�
) À√◊Õ‚¡‡≈°ÿ≈‡∫  (‡™àπ NH3

CH3NH2  N2H4 (hydrazine))

● °√¥‡¡◊ËÕ„Àâ‚ª√µÕπÕÕ°‰ª·≈â«  à«π∑’Ë‡À≈◊Õ®–‡√’¬°«à“ §Ÿà‡∫ ¢Õß°√¥ ‡™àπ

°√¥ §Ÿà‡∫ ¢Õß°√¥

CH3COOH CH3COO
�

HCl Cl
�

H3PO4   H PO2 4
�

  H PO2 4
�

  HPO4
2�

  HPO4
2�

  PO4
3�

● ‡∫ ‡¡◊ËÕ√—∫‚ª√µÕπ‡¢â“¡“®–‰¥â à«π∑’Ë‡√’¬°«à“ §Ÿà°√¥¢Õß‡∫ 

NH3 � H� Æ   NH4
�

                      ‡∫  §Ÿà°√¥¢Õß NH3

Bronsted/Lowry Theory
Johannes Bronsted

(1879-1947)

Thomas Lowry
(1874-1936)

ตัว
อย
่าง
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ªØ‘°‘√‘¬“°√¥-‡∫  µ“¡∑ƒ…Æ’°√¥-‡∫ ¢Õß‡∫√‘π ‡µ¥-≈“«√’ ®–‡ªìπ°√–∫«π°“√∂à“¬‚Õπ‚ª√µÕπ

®“°´â“¬‰ª¢«“ ·≈–®“°¢«“¡“´â“¬¢ÕßªØ‘°‘√‘¬“ ∑”„Àâ‰¥â§Ÿà°√¥-‡∫  (conjugate acid-base) 2 §Ÿà ¥—ßπ’È

HCl  �  H2O H3O
�  �  Cl

�

                      °√¥1     ‡∫ 2 §Ÿà°√¥2   §Ÿà‡∫ 1

§Ÿà°√¥�‡∫ 

§Ÿà°√¥�‡∫ 

NH3  �  H2O  OH
�  �    NH4

�

                        ‡∫ 2     °√¥1 §Ÿà‡∫ 1    §Ÿà°√¥2

§Ÿà°√¥-‡∫ 

§Ÿà°√¥-‡∫ 

®“°µ—«Õ¬à“ß¢â“ßµâπ πÈ”∫“ß∑’∑”Àπâ“∑’Ë‡ªìπ°√¥·≈–∫“ß∑’∑”Àπâ“∑’Ë‡ªìπ‡∫ §≈â“¬°—∫ —µ«å∫“ß™π‘¥∑’Ë

Õ“»—¬‰¥â∑—Èß∫π∫°·≈–„ππÈ” ‡√’¬° —µ«åª√–‡¿∑π’È«à“  —µ«å –‡∑‘ππÈ” –‡∑‘π∫° (amphibians) ¥—ßπ—Èπ  “√À√◊Õ

°≈ÿà¡‰ÕÕÕπ∑’Ë∑”Àπâ“∑’Ë‰¥â∑—Èß°√¥·≈–‡∫ ®–∂Ÿ°‡√’¬°«à“ amphiprotic

  HCO3
�

�   HSO4
�

  SO4
2�

� H2CO3

 ‡∫  °√¥

  HCO3
�

�   HSO4
�

H2SO4 �   CO3
2�

  °√¥ ‡∫ 

  H PO2 4
�

� HS
�

H2S �   HPO4
2�

 °√¥ ‡∫ 

  H PO2 4
�

� HS
�

S
2�

� H3PO4

 ‡∫  °√¥

 √ÿªªØ‘°‘√‘¬“°√¥-‡∫ µ“¡∑ƒ…Æ’°√¥-‡∫ ¢Õß‡∫√‘π ‡µ¥-≈“«√’

AH  �  B    BH
� � A�

AH ∑”Àπâ“∑’Ë‡ªìπ°√¥‚¥¬°“√„Àâ‚ª√µÕπ°—∫ B ´÷Ëß∑”Àπâ“∑’Ë‡ªìπ‡∫  (‚¥¬√—∫‚ª√µÕπ) „π∑”πÕß

‡¥’¬«°—π‡¡◊ËÕ§‘¥¬âÕπ°≈—∫ BH
� ∑”Àπâ“∑’Ë‡ªìπ°√¥‚¥¬„Àâ‚ª√µÕπ°—∫ A� ´÷Ëß∑”Àπâ“∑’Ë‡ªìπ‡∫ 

A
�  ®÷ß‡ªìπ§Ÿà‡∫ ¢Õß°√¥ AH

BH
�  ®÷ß‡ªìπ§Ÿà°√¥¢Õß‡∫  A

H

H�H�

Cl Cl�
H H

O

H H

H

O

ตัว
อย
่าง
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µ—«Õ¬à“ß∑’Ë 7   “√µ—Èßµâπ„¥‡ªìπ°√¥·≈–‡∫ 

°. H2S �    HCO3
�    H2CO3 � HS

�

¢. HS
� �   HCO3

�      CO3
2�

� H2S

§. HCOOH �   HSO3
�    H2SO3 � HCOO

�

ß. S
2� �   H PO2 4

�       HPO4
2� � HS

�

®. H2SO3 �   HCO3
�    H2CO3 �   HSO3

�

©.   NH4
�  � H2O    H3O

� � NH3

™.   NO2
�  � HIO3      IO3

� � HNO2

´. H3BO3 � NH3      NH4
�  �   H BO2 3

�

µÕ∫  “√µ—Èßµâπ

°√¥ ‡∫ 

°. H2S   HCO3
�

¢.   HCO3
�

HS
�

§. HCOOH   HSO3
�

ß.   H PO2 4
�

S
2�

®. H2SO3   HCO3
�

©.   NH4
�

H2O

™. HIO3   NO2
�

´. H3BO3 NH3

°“√À“§Ÿà°√¥ (conjugate acid) ¢Õß something

something ‡æ‘Ë¡ H 1 µ—« ‡æ‘Ë¡ª√–®ÿ �1 Æ §Ÿà°√¥

‡™àπ  À“§Ÿà°√¥¢Õß   HSO4
�

  HSO4
� ‡æ‘Ë¡ H 1 µ—« ‡æ‘Ë¡ª√–®ÿ �1 Æ H2SO4

ตัว
อย
่าง
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µ—«Õ¬à“ß∑’Ë 8  ®ßÀ“§Ÿà°√¥¢Õß  CH3COO
�

  SO4
2�

H2O O
2�

OH
�

  HPO4
2�

  H PO2 4
�  ·≈– NH3

µÕ∫ CH3COOH    HSO4
�  H3O

�  OH
�  H2O    H PO2 4

�   H3PO4 ·≈–   NH4
�

°“√À“§Ÿà‡∫  (conjugate base) ¢Õß something

something ≈¥ H 1 µ—« ‡æ‘Ë¡ª√–®ÿ �1 Æ §Ÿà‡∫ 

‡™àπ  À“§Ÿà‡∫ ¢Õß   H PO2 4
�

  H PO2 4
� ≈¥ H 1 µ—« ‡æ‘Ë¡ª√–®ÿ �1 Æ   HPO4

2�

µ—«Õ¬à“ß∑’Ë 9  ®ßÀ“§Ÿà‡∫ ¢Õß HNO3  H2C2O4  H2SO3  HNO2  HClO3  H2O  OH
� ·≈–   NH4

�

µÕ∫   NO3
�     HC O2 4

�    HSO3
�    NO2

�     ClO3
�  OH

�  O2�  ·≈–  NH3

 “√À√◊Õ‰ÕÕÕπ∑’Ë‡ªìπ amphiprotic ∑’Ë§ÿâπ‡§¬ ‡™àπ H2O  NH3  HS
�    HSO3

�    HCO3
�    HC O2 4

�    H PO2 4
�

  H BO2 3
�    HSO4

�    H AsO2 3
�    HS O2 7

�
(¡“®“°°√¥‚Õ‡≈’¬¡ ; H2S2O7)    HPO4

2�    HBO3
2�    HAsO3

� HSe
�  HTe

�

  HO2
�

(®“° H2O2)

¢âÕ —ß‡°µ amphiprotic  à«π¡“°‡ªìπÕπÿ¡Ÿ≈≈∫∑’Ë¡’‰Œ‚¥√‡®π

 √ÿª∑ƒ…Æ’°√¥-‡∫ ¢Õß≈‘«Õ‘ 

°√¥≈‘«Õ‘  (Lewis acids; LA) ‡ªìπ “√∑’Ë√—∫Õ‘‡≈Á°µ√Õπ§Ÿà‚¥¥‡¥’Ë¬« ‰¥â·°à ‚¡‡≈°ÿ≈‚§‡«‡≈πµå∑’Ë

Õ–µÕ¡°≈“ß¡’Õ‘‡≈Á°µ√Õπ‰¡à§√∫ 8 Õ‘‡≈Á°µ√Õπ ‡™àπ BF3  BCl3  BI3  BeF2  BeCl2 ·≈–‚≈À–‰ÕÕÕπ ‡™àπ Cu
2�

Ni
2�  Zn

2�

‡∫ ≈‘«Õ‘  (Lewis bases; LB) ‡ªìπ “√∑’Ë„ÀâÕ‘‡≈Á°µ√Õπ§Ÿà‚¥¥‡¥’Ë¬« ‰¥â·°à ‚¡‡≈°ÿ≈‚§‡«‡≈πµå∑’Ë

Õ–µÕ¡¡’Õ‘‡≈Á°µ√Õπ§Ÿà‚¥¥‡¥’Ë¬« ‡™àπ H2O  NH3  CO ·≈–‰ÕÕÕπª√–®ÿ≈∫ ‡™àπ Cl
�  Br

�

ªØ‘°‘√‘¬“√–À«à“ß LA °—∫ LB ®–‰¥âº≈‘µ¿—≥±å∑’Ë‡√’¬°«à“ adduct

LA � LB  Æ  adduct

adduct ¡“®“°¿“…“≈–µ‘π«à“ adductus ·ª≈«à“ °“√‡µ‘¡À√◊Õ°“√√«¡ (addition) ¥—ßπ—Èπ ªØ‘°‘√‘¬“√–À«à“ß

LA °—∫ LB ®—¥‡ªìπªØ‘°‘√‘¬“°“√‡µ‘¡ (addition reaction)

F�

F

B

F

|

|
 � 

H

N

H

|

|
�H Æ F�

F

B

F

|

|
 

H

N

H

|

|
�H

                               LA    LB     adduct

ตัว
อย
่าง
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Cd
2� � 4Cl

� Æ Cl Æ 

Cl

Cd

Cl

Ø

≠
     Cl

                              

 LA     LB

H�

H

N

H

|

|
 � H�Cl Æ H�

H

N

H

|

|
 � H� � Cl

�

NH4Cl       

  

H

H N H

H

|
    

|
� �

�
È

Î

Í
Í
Í
Í

˘

˚

˙
˙
˙
˙

 [  Cl  ] H�

H

N

H

|

|
 H� � Cl

�

H2O � CO2 Æ H2CO3

µ—«Õ¬à“ß∑’Ë 10 ®ß‡¢’¬πªØ‘°‘√‘¬“°√¥�‡∫ ¢ÕßªØ‘°‘√‘¬“µàÕ‰ªπ’Èµ“¡∑ƒ…Æ’°√¥-‡∫ ¢Õß≈‘«Õ‘ 

°. (C4H9)3N � SO3  Æ

¢. S �   SO3
2�  Æ

«‘∏’∑” °. C4H9�

C H

N

C H

4 9

4 9

 |

 |
  �  

O

S

O

≠

Ø
 Æ O Æ

¢.

µ—«Õ¬à“ß∑’Ë 11  ®ß‡≈◊Õ°§”µÕ∫∑’Ë∂Ÿ°µâÕß∑’Ë ÿ¥‡æ’¬ß§”µÕ∫‡¥’¬«

11.1 I   PO4
3�

II   HPO4
2�

III   H PO2 4
�

IV H3PO4

O = C    O
O = C = O

O
H

H

O = C    O

O
H

H O
H

H

S    + 

O

SS O

O

2� O

S O

O

2�

�

Æ

C4H9�

O

S

O

≠

Ø
 Æ ON

C4H9

C4H9ตัว
อย
่าง
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amphiprotic Õ∏‘∫“¬‰¥âµ“¡¢âÕ„¥

1. I ‡∑à“π—Èπ 2. II ·≈– III

3. I II ·≈– III 4. II III ·≈– IV

µÕ∫¢âÕ 2

11.2 §Ÿà°√¥¢Õß   HAsO4
2� §◊Õ¢âÕ„¥

1. H3O
�

2.   AsO4
3�

3. H3AsO4 4.   H AsO2 4
�

µÕ∫¢âÕ 3

11.3 ®“°ªØ‘°‘√‘¬“  HSO3
� �   H PO2 4

�      SO3
2� � H3PO4

 “√À√◊Õ‰ÕÕÕπ„¥‡ªìπ‡∫ µ“¡∑ƒ…Æ’°√¥-‡∫ ¢Õß‡∫√‘π ‡µ¥-≈“«√’

1.   HSO3
� ·≈–   SO3

2�
2.   H PO2 4

�  ·≈–   SO3
2�

3.   HSO3
� ·≈– H3PO4 4.   H PO2 4

�  ·≈– H3PO4

µÕ∫¢âÕ 2

11.4 I     HCO3
�

II    H PO2 4
�

III CH3COO
�

‰ÕÕÕπ„¥®—¥‡ªìπ amphiprotic

1. I ·≈– II 2. I ·≈– III

3. II ·≈– III 4. I II ·≈– III

µÕ∫¢âÕ 1

11.5 πÈ”∑”Àπâ“∑’Ë‡ªìπ°√¥‡¡◊ËÕ∑”ªØ‘°‘√‘¬“°—∫‰ÕÕÕπÀ√◊Õ “√„¥

I CN
�

II NH3

III HClO4

IV CH3COO
�

1. I ·≈– IV 2. II ·≈– III

3. I  II ·≈– IV 4. II  III ·≈– IV

µÕ∫¢âÕ 3

ตัว
อย
่าง
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11.6 §Ÿà°√¥¢Õß   HPO4
2� ·≈–§Ÿà‡∫ ¢Õß   HPO4

2� ‡ªìπ‰ªµ“¡¢âÕ„¥

§Ÿà°√¥ §Ÿà‡∫ 

1.   PO4
3�

  H PO2 4
�

2.   H PO2 4
�

  PO4
3�

3.   H PO2 4
�

H3PO4

4. H3PO4   PO4
3�

µÕ∫¢âÕ 2

µ—«Õ¬à“ß∑’Ë 12  ®–„™â∑ƒ…Æ’°√¥-‡∫ „¥¡“Õ∏‘∫“¬ªØ‘°‘√‘¬“µàÕ‰ªπ’È

°. HI  �  H2O  Æ  H3O
�  �  I�

¢. HI  �  NH3  Æ    NH4
�   �  I�

§. I2  �  NH3  Æ  NH3I
�  �  I�

ß. I2  �  Cl  Æ  ICl  �  I

®.  X �1  �  Y�  Æ  Y  X

©. H2  �  Cl2  Æ  2HCl

µÕ∫ °. Õ∏‘∫“¬‰¥â∑—Èß 3 ∑ƒ…Æ’

∑ƒ…Æ’°√¥-‡∫ ¢ÕßÕ“√å‡√‡π’¬  : ¡’ H2O

∑ƒ…Æ’°√¥-‡∫ ¢Õß‡∫√‘π ‡µ¥�≈“«√’ : HI „Àâ H� °—∫ H2O ·≈– H3O
� „Àâ H� °—∫ I�

∑ƒ…Æ’°√¥-‡∫ ¢Õß≈‘«Õ‘  : H� O

H
|
 � H�

�I
�  Æ  H� O

H
|

�H
� � I�

¢. Õ∏‘∫“¬‰¥â∑—Èß∑ƒ…Æ’°√¥-‡∫ ¢Õß‡∫√‘π ‡µ¥�≈“«√’ ·≈–∑ƒ…Æ’°√¥-‡∫ ¢Õß≈‘«Õ‘ 

∑ƒ…Æ’°√¥-‡∫ ¢Õß‡∫√‘π ‡µ¥-≈“«√’ : HI „Àâ H� °—∫ NH3 ·≈–   NH4
�  „Àâ H� °—∫ I�

∑ƒ…Æ’°√¥-‡∫ ¢Õß≈‘«Õ‘  : H�

H

N

H

|

|
 � H�

�I
�  Æ  H�

H

N

H

|

|
�H

� � I�

§. Õ∏‘∫“¬‰¥â‡©æ“–∑ƒ…Æ’°√¥-‡∫ ¢Õß≈‘«Õ‘ 

H�

H

N

H

|

|
  �  I  �  �  I �  Æ  H�

H

N

H

|

|
�I � � I �

ß. ‰¡à “¡“√∂Õ∏‘∫“¬‰¥â∑—Èß 3 ∑ƒ…Æ’°√¥-‡∫ 

®. Õ∏‘∫“¬‰¥â‡©æ“–∑ƒ…Æ’°√¥-‡∫ ¢Õß≈‘«Õ‘ 

©. ‰¡à “¡“√∂Õ∏‘∫“¬‰¥â∑—Èß 3 ∑ƒ…Æ’°√¥-‡∫ 

ตัว
อย
่าง
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§à“§ß∑’Ë°“√·µ°µ—«¢Õß°√¥·≈–¢Õß‡∫ 

§à“§ß∑’Ë°“√·µ°µ—«¢Õß°√¥ (Ka) ·µà≈–™π‘¥‰¡à‡∑à“°—π ‚¥¬‡∑’¬∫°—∫πÈ” (µ—«√—∫‚ª√µÕπ)

HA(aq) � H2O(�)    H3O
�

(aq) � A�
(aq)

Ka =
  

[ ][ ]

[ ]

H O A

HA
3

� �

Õ“®®–≈– H2O °Á‰¥â

HA(aq)    H�
(aq) � A�

(aq)

Ka =
  

[ ][ ]

[ ]

H A

HA

� �

§à“§ß∑’Ë°“√·µ°µ—«¢Õß‡∫  (Kb) ·µà≈–™π‘¥‰¡à‡∑à“°—π ‚¥¬‡∑’¬∫°—∫πÈ” (µ—«„Àâ‚ª√µÕπ)

B(aq) � H2O(�)    BH
�

(aq) � OH
�

(aq)

Kb =
  

[ ][ ]

[ ]

BH OH

B

� �

„π°√≥’‡∫  BOH ‡¢’¬π°“√·µ°µ—«¢Õß‡∫ ‚¥¬≈– H2O ‰«â°Á‰¥â

BOH(aq)    B�
(aq) � OH

�
(aq)

Kb =
  

[ ][ ]

[ ]

B OH

BOH

� �

[H�] Ka ¡“° [H�] ¡“°

Ka πâÕ¬ [H�] πâÕ¬

Ka

[OH
�] Kb ¡“° [OH

�] ¡“°

Kb πâÕ¬ [OH
�] πâÕ¬

Kb

ตัว
อย
่าง
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§à“ Ka ·≈– Kb ®–¡’§à“ª√–¡“≥ 10
�x (x ‡ªìπ‡≈¢„¥Ê) Õ“®∑”„ÀâÕ¬Ÿà„π√Ÿªµ—«‡≈¢ x ‚¥¬°“√π” �log

‡¢â“¡“™à«¬ ‚¥¬°”Àπ¥„Àâ

pKa = �log Ka = �log 10
�x = x

pKb = �log Kb = �log 10
�x = x

µ“√“ß· ¥ß§à“§ß∑’Ë°“√·µ°µ—«¢Õß°√¥ (Ka) ·≈–§à“ pKa ∑’Ë 25 Õß»“‡´≈‡´’¬ 

°√¥ HA A
�

Ka pKa

‰Œ‚¥√‰Õ‚Õ¥‘° HI I
� � 10

10 � �10

‰Œ‚¥√‚∫√¡‘° HBr Br
� � 10

10 � �10

‡ªÕ√å§≈Õ√‘° HClO4   ClO4
� � 10

8 � �8

‰Œ‚¥√§≈Õ√‘° HCl Cl
� � 10

8 � �8

´—≈øî«√‘° H2SO4   HSO4
� � 10

8 � �8

‰πµ√‘° HNO3   NO3
� � 10

8 � �8

‰µ√§≈Õ‚√·Õ´’µ‘° Cl3COOH Cl3COO
�

2�10
�2

0.7

ÕÕ°´“≈‘° HOOCCOOH HOOCCOO
�

5.9�10
�2

1.2

´—≈øî«√—  H2SO3   SO3
2�

1.5�10
�2

1.8

´—≈øî«√‘° (2nd H�
)   HSO4

�

  SO4
2�

1.2�10
�2

1.9

øÕ øÕ√‘° H3PO4   H PO2 4
�

7.5�10
�3

2.1

‰πµ√—  HNO2   NO2
�

4.6�10
�4

3.3

‰Œ‚¥√ø≈ŸÕÕ√‘° HF F
�

3.5�10
�4

3.5

øÕ√å¡‘° HCOOH HCOO
�

1.8�10
�4

3.8

‡∫π‚´Õ‘° C6H5COOH C6H5COO
�

6.5�10
�5

4.2

ÕÕ°´“≈‘° (2nd H�
) HOOCCH2COO

� �
OOCCH2COO

�
6.4�10

�5
4.2

·Õ´’µ‘° CH3COOH CH3COO
�

1.7�10
�5

4.7

§“√å∫Õπ‘° H2CO3
  HCO3

� 4.3�10
�7

6.4

‰Œ‚¥√‡®π´—≈‰ø¥å H2S HS
�

9.1�10
�8

7.1

øÕ øÕ√‘° (2nd)   H PO2 4
�

  HPO4
2�

6.2�10
�8

7.2

·Õ¡‚¡‡π’¬¡‰ÕÕÕπ   NH4
�

NH3 5.6�10
�10

9.2

‰Œ‚¥√‰´¬“π‘° HCN CN
�

4.9�10
�10

9.3

Ka

pKa

Kb

pKb

ตัว
อย
่าง
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µ“√“ß· ¥ß§à“§ß∑’Ë°“√·µ°µ—«¢Õß‡∫  (Kb) ·≈– pKb ∑’Ë 25 Õß»“‡´≈‡´’¬ 

‡∫   Ÿµ√‡§¡’ Kb pKb

·Õ¡‚¡‡π’¬ NH3 1.8�10
�5

4.74

·Õπ‘≈’π C6H5NH2 4.3�10
�10

9.37

‰¥‡¡∑‘≈≈“¡’π (CH3)2NH 5.4�10
�4

3.27

‡Õ∑‘≈≈“¡’π C2H5NH2 6.4�10
�4

3.19

‰Œ¥√“´’π H2NNH2 1.3�10
�6

5.89

‰Œ¥√Õ°´’≈“¡’π HONH2 1.1�10
�8

7.96

‡¡∑‘≈≈“¡’π CH3NH2 4.4�10
�4

3.36

‰æ√‘¥’π C5H5N 1.7�10
�9

8.87

‰µ√‡¡∑‘≈≈“¡’π (CH3)3N 6.4�10
�5

4.19

§«“¡·√ß°√¥ (acid strength) §◊Õ °“√·µ°µ—«„Àâ H
� ¢Õß°√¥ ∂â“ “√≈–≈“¬°√¥¡’§«“¡‡¢â¡¢âπ

‡∑à“°—π §«“¡·√ß°√¥®–·ª√µ“¡§à“ Ka

§«“¡·√ß°√¥ � [H�] � Ka � 1
pKa

§«“¡·√ß‡∫  (base strength) §◊Õ °“√·µ°µ—«„Àâ OH
� ¢Õß‡∫  ∂â“ “√≈–≈“¬‡∫ ¡’§«“¡‡¢â¡¢âπ

‡∑à“°—π §«“¡·√ß‡∫ ®–·ª√µ“¡§à“ Kb

§«“¡·√ß‡∫  � [OH
�] � Kb � 1

pKb

°√¥¡’ Ka §Ÿà‡∫ ¢Õß°√¥¡’ Kb

- °√¥∑’Ë¡’§«“¡·√ß°√¥ Ÿß (Ka ¡“°) §Ÿà‡∫ ¢Õß°√¥®–¡’§«“¡·√ßπâÕ¬ (Kb πâÕ¬)

- °√¥∑’Ë¡’§«“¡·√ß°√¥πâÕ¬ (Ka πâÕ¬) §Ÿà‡∫ ¢Õß°√¥®–¡’§«“¡·√ß¡“° (Kb ¡“°)

‡∫ ¡’ Kb §Ÿà°√¥¢Õß‡∫ ¡’ Ka

- ‡∫ ∑’Ë¡’§«“¡·√ß‡∫  Ÿß (Kb ¡“°) §Ÿà°√¥¢Õß‡∫ ®–¡’§«“¡·√ßπâÕ¬ (Ka πâÕ¬)

- ‡∫ ∑’Ë¡’§«“¡·√ß‡∫ πâÕ¬ (Kb πâÕ¬) §Ÿà°√¥¢Õß‡∫ ®–¡’§«“¡·√ß¡“° (Ka ¡“°)

∑’Ë 25 Õß»“‡´≈‡´’¬  Ka�Kb = 1�10
�14 (§à“§ß∑’Ë°“√·µ°µ—«¢ÕßπÈ”∫√‘ ÿ∑∏‘Ï (Kw) ∑’Ë 25 Õß»“‡´≈‡´’¬ )

Kw  =  [H�][OH
�]  =  1�10

�14

µ—«Õ¬à“ß∑’Ë 13 „™âªØ‘°‘√‘¬“°√¥-‡∫ ¢Õß‡∫√‘π ‡µ¥-≈“«√’ À“§à“µàÕ‰ªπ’È

°. Kb ¢Õß CH3COO
�

¢. Kb ¢Õß   PO4
3�

§. Ka ¢Õß C5H5NH
�

ß. Ka ¢Õß   NH NH2 3
�

«‘∏’∑” °. CH3COO
� � H2O    OH

� � CH3COOH

ตัว
อย
่าง
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Kb =
  

[ ][ ]

[ ]

CH COOH OH

CH COO

3

3

�

�

=
  

[ ][ ]

[ ]

CH COOH OH

CH COO

3

3

�

� �

  

[ ]

[ ]

H

H

�

�

=
  

[ ]

[ ][ ]

CH COOH

CH COO H

3

3
� �

  �  [OH
�][H�]

    1
Ka

                     Kw

Kb =
K

K
w

a

  =  
  

1 10

1 8 10

14

5

  

.   

�

�

�

�
  =  5.56�10

�10
µÕ∫

¢.   PO4
3�  � H2O      HPO4

2� � OH
�

Kb =
  

[ ][ ]

[ ]

HPO OH

PO

4
2

4
3

� �

�
�

  

[ ]

[ ]

H

H

�

�

=
  

[ ]

[ ][ ]

HPO

PO H

4
2

4
3

�

� �
  �  [OH

�][H�]

   1

3
Ka

             Kw

=
K

K
w

a3

  =  
  

1 10

4 2 10

14

13

  

.   

�

�

�

�
  =  0.024 µÕ∫

§. C5H5NH
� � H2O    H3O

� � C5H5N

Ka =
  

[ ][ ]

[ ]

H O C H N

C H NH

3 5 5

5 5

�

�
�

  

[ ]

[ ]

OH

OH

�

�

=
[ ]

[ ][ ]

C H N

C H NH OH

5 5

2 5
� �

     �    [H3O
�][OH

�]

    1
Kb

                     Kw

=
K

K
w

b

  =  
  

1 10

1 7 10

14

9

  

.   

�

�

�

�
  =  5.9�10

�6
µÕ∫

ß.   NH NH2 3
�  � H2O    H3O

� � NH2NH2

Ka =
  

[ ][ ]

[ ]

H O NH NH

NH NH

3 2 2

2 3

�

�
�

  

[ ]

[ ]

OH

OH

�

�

=
  

[ ]

[ ][ ]

NH NH

NH NH OH

2 2

2 3
� �

    �   [H3O
�][OH

�]

    1
Kb

                     Kw

ตัว
อย
่าง
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=
K

K
w

b

  =  
  

1 10

1 3 10

14

6

  

.   

�

�

�

�
  =  7.7�10

�9
µÕ∫

§«“¡·√ß°√¥ (Ka) : CH3COOH � C5H5NH
� �   NH NH2 3

�  �   HPO4
2�

§«“¡·√ß§Ÿà‡∫ ¢Õß°√¥ (Kb) :   PO4
3�  � NH2NH2 � C5H5N � CH3COO

�

ªØ‘°‘√‘¬“°√¥-‡∫ µ“¡∑ƒ…Æ’¢Õß‡∫√‘π ‡µ¥-≈“«√’

HA � B    HB
� � A� ; K

● ∂â“ K � 1 ªØ‘°‘√‘¬“®–¥”‡π‘π®“°´â“¬‰ª¢«“¡“°°«à“ §«“¡·√ß°√¥ HA � HB
� ·≈–§«“¡·√ß

‡∫  B � A�

● ∂â“ K � 1 ªØ‘°‘√‘¬“®–¥”‡π‘π®“°¢«“‰ª´â“¬¡“°°«à“ §«“¡·√ß°√¥ HB
� � HA ·≈–§«“¡·√ß

‡∫  A� � B

µ—«Õ¬à“ß∑’Ë 14  ®ß‡≈◊Õ°§”µÕ∫∑’Ë∂Ÿ°µâÕß∑’Ë ÿ¥‡æ’¬ß§”µÕ∫‡¥’¬«

14.1 §«“¡ —¡æ—π∏å√–À«à“ß§à“ Ka ·≈– Kb ¢Õß§Ÿà°√¥�‡∫ ‡ªìπ‰ªµ“¡¢âÕ„¥

1. Ka�Kb = 14 2. Ka�Kb = 14

3. Ka�Kb = Kw 4.
K

K
a

b

 = Kw

µÕ∫¢âÕ 3

14.2 ªØ‘°‘√‘¬“∑’Ë‡°‘¥¢÷Èπ   HPO4
2�

�  H2SO3       HSO3
�

�   H PO2 4
�

‰ÕÕÕπÀ√◊Õ “√„¥¡’§«“¡·√ß°√¥·≈–§«“¡·√ß‡∫ ¡“°

§«“¡·√ß°√¥ §«“¡·√ß‡∫ 

1.   H PO2 4
�

  HSO3
�

2.   H PO2 4
�

  HPO4
2�

3. H2SO3   HSO3
�

4. H2SO3   HPO4
2�

µÕ∫¢âÕ 4

‡Àµÿº≈ ªØ‘°‘√‘¬“¥”‡π‘π®“°´â“¬‰ª¢«“

§«“¡·√ß°√¥ : H2SO3 �   H PO2 4
�

§«“¡·√ß‡∫  :   HPO4
� �   HSO3

�

14.3 §à“ Kb ¢Õß HTe
� ‡∑à“°—∫ 4.8�10

�7 §à“ Ka ¢Õß H2Te ¡’§à“‡∑à“‰√

1. 4.8�10
�21

2. 2.3�10
�13

3. 2.1�10
�8

4. 4.8�10
�7

µÕ∫¢âÕ 3

‡Àµÿº≈ Ka�Kb = 1�10
�14

Ka ¢Õß H2Te =
  

1 10

4 8 10

14

7

  

.   

�

�

�

�
  =  2.1�10

�8

ตัว
อย
่าง
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14.4 °”Àπ¥ Ka1
 Ka2

 ·≈– Ka3
 ¢Õß H3PO4 ‡ªìπ 7.1�10

�3  6.3�10
�8 ·≈– 4.2�10

�13 µ“¡≈”¥—∫

§à“ Kb ¢Õß   HPO4
2� ¡’§à“‡∑à“‰√

1. 2.2�10
�13

2. 6.2�10
�8

3. 1.6�10
�7

4. 7.5�10
�3

µÕ∫¢âÕ  3

‡Àµÿº≈   HPO4
2� � H2O      H PO2 4

�  � OH
�

Ka2
�Kb = 1�10

�14

Kb =
  

1 10
14

2

  �
�

Ka

  =  
  

1 10

6 3 10

14

8

  

.   

�

�

�

�
  =  1.6�10

�7

14.5 Ka ¢Õß   H AsO2 4
� ‡∑à“°—∫ 5.6�10

�8 §à“ Kb ¢Õß   HAsO4
2� ¡’§à“‡∑à“‰√

1. 5.6�10
�22

2. 3.2�10
�14

3. 1.8�10
�7

4. 2.4�10
�4

µÕ∫¢âÕ 3

‡Àµÿº≈ Ka�Kb = 1�10
�14

Kb =
  

1 10

5 6 10

14

8

  

.   

�

�

�

�
= 1.8�10

�7

14.6 °√“ø„¥· ¥ß§«“¡ —¡æ—π∏å√–À«à“ß Ka ·≈– Kb ¢Õß§Ÿà°√¥-‡∫ 

1. 2.

3. 4.

Ka Ka

Kb Kb

Ka Ka

Kb Kbตัว
อย
่าง
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µÕ∫¢âÕ 1

‡Àµÿº≈ Ka  =  K

K
w

b

Ka ‡æ‘Ë¡ Kb ≈¥

Ka ≈¥ Kb ‡æ‘Ë¡

14.7 §à“„¥¡’§à“¡“°

1. pKa ¢Õß°√¥·°à À√◊Õ pKa ¢Õß°√¥ÕàÕπ

2. Ka ¢Õß°√¥·°à À√◊Õ Ka ¢Õß°√¥ÕàÕπ

µÕ∫ ¢âÕ 1 pKa °√¥ÕàÕπ¡’§à“µ—«‡≈¢¡“°°«à“ pKa °√¥·°à

¢âÕ 2 Ka °√¥·°à¡’§à“µ—«‡≈¢¡“°°«à“ Ka °√¥ÕàÕπ

14.8 „π·µà≈–§Ÿà¢Õß°√¥ °√¥„¥¡’§«“¡·√ß°√¥¡“°

1. °√¥‰æ√Ÿ«‘° (pKa = 2.49) À√◊Õ°√¥·≈°µ‘° (pKa = 3.08)

2. °√¥´‘µ√‘° (pKa = 3.08) À√◊Õ°√¥øÕ øÕ√‘° (pKa = 2.10)

3. °√¥‡∫π‚´Õ‘° (Ka = 6.5�10
�5

) À√◊Õ°√¥·≈°µ‘° (Ka = 8.4�10
�4

)

4. °√¥§“√å∫Õπ‘° (Ka = 4.3�10
�7

) À√◊Õ°√¥∫Õ√‘° (Ka = 7.3�10
�10

)

µÕ∫ ®“°¢âÕ 14.7

¢âÕ 1 §«“¡·√ß°√¥ : °√¥‰æ√Ÿ«‘° � °√¥·≈°µ‘°

¢âÕ 2 §«“¡·√ß°√¥ : °√¥øÕ øÕ√‘° � °√¥´‘µ√‘°

¢âÕ 3 §«“¡·√ß°√¥ : °√¥·≈°µ‘° � °√¥‡∫π‚´Õ‘°

¢âÕ 4 §«“¡·√ß°√¥ : °√¥§“√å∫Õπ‘° � °√¥∫Õ√‘°

ตัว
อย
่าง
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·ºπ¿“æ· ¥ß§«“¡·√ß°√¥·≈–§«“¡·√ß¢Õß§Ÿà‡∫ ¢Õß°√¥

°√¥ ‡∫ 

   °√¥·°à HClO4   ClO4
�   ‡∫ ÕàÕπ

H2SO4   HSO4
�
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เหมาะสําหรับ
● ÁØ‹§ÊÍºรับตรง áÅÐ Clearing house
● ครอบคลุมเนื้อหาµÒÁ·Õè Ê·È. ¡íÒË¹´¤Ãº¶ŒÇ¹
● ทบทวนความรู เพิ่มพูนความเขาใจ
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