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Ϛȳӭᾼ

Å ц
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Å  pH ứ Пṿӣ



Åứ ȸ ἨҒϤю Ἠ ȲpH Л Ӣ

Є ⇔ о῏ȴ

Å ȸכ ҠⱢ ( ) ẔԚ ( ) П

֥ ȴ

ï Ғ ᾼ

ï Ғ ᾼ

                                   

ϡȳ
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HA (aq) ᵶ H+
(aq) + Aī(aq) ( eq. 12-1 )

Ka =
H+A
HA

 ( eq.12-2 )

Ka ȸ                                                        

Ԛ ֯ М ═ ӂ
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pH

Ғ :

Aī(aq) + H+
(aq)Ÿ HA (aq)        ( eq. 12-3 )                                

Ғ  :

HA (aq) + OHī(aq)Ÿ H2O(l) + Aī(aq) ( eq. 12-4 )
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Henderson - Hasselbalch Equation ( ӢѠ (ה

ÅH+ = 
KaHA
Aī

                             ( eq. 12-5 )

Å pH = ï ἴἷἯH+ = ï ἴἷἯKa ï ἴἷἯ
HA

Aī
      ( eq. 12-6 )

Å pH = pKa + ἴἷἯ
Aī

HA
                         ( eq. 12-7 )
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( Buffer Capacity )

Åứ ȸṿϚес pH оϚ ᴯȲἬ Ғ

Ϥ Ἠ П ȴ

Å ⇔ ȳ[Aī] / [HA] = 1Ȳ⁄ Єȴ

ÅӐ ѿ ц ȲԛҒϤ

Ἠ Ȳ pH Ȳ Ẕ оȲѿѩ

ȴ
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 pH ᴯП ה…

Em = 
ἕ ȢἠἢἸἒ

ἶἐ
ȷRȳnȳFⱢứ Ȳ оכ

Em = mT(pH) + Kȷ TЛ ȲEm pH כ ἤ …

pH = 4

Å EmȸἬ ẞП ᴯ
Å Kȸ Ȳ ᴖứ
Å Rȸ
Å Tȸ П ⇔
Å pHȸ  pH 

Å nȸ ч МП І
Å FȸᾎἮ

ϡ

Ϛ
pH = 7

Ϛȳ ᴯ pH …

Em

+mV

-mV
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Ϯȳ ₇

֢ Ḋ ᵗ ẁ

Ὦ 500mL 1

Ὦ 250mL 2 ⇔ ứ (pH )

Ὦ 100mL 2 ┼ (Ẓ ԚӣϚ )

ⱶ 1

ׄԓᵮ 1

10 mL ẘ⇔ᵮ  1

(10 mL) 1

♃ 1 10



₇

*: ἤ *:ẛ ἤ *:ὔ ἤ *:◖ἤ

ᴕ : https://pubchem.ncbi.nlm.nih.gov/ 11

0.05 M (CH3COOH)*** 0.05 M (CH3COONa)*

1.0 M (HCl)*** 1.0 M о (NaOH)***

*( Ϛ pH = 7.00) 

( ϡ pH = 4.00)



1. ậᵗ 0.05 M HOAc NaOAc 

Ѭ ֢ 250 mLȴ

2. ậᵗ 1 M NaOH HCl Ѭ
֢ 20.0mLȴ

3. ѿ10 mL иᵑ Ϥ ϫ HCl ế
NaOH Ȳ ц ȴ

ҳȳ Ḕ

ϡȳ ӱ

Å (meq/L pH )

    =
1( )

(pH)
ĖV (mL/ ) ĖN (eq/L) Ė

1000(mL/L)
30(mL)
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pH 

Ϯȳ ᾪ ⇔ ứ ӱ 13

Ϛ
pH = 7.00

ϡ
pH = 4.00

ᾪ ⇔ ứ ṿӣЮ
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⇔

pH цmV

ғ йpH Ӕᴞ ậ

ҳȳ ᾪ ⇔ ứ ┬ ӱ

ᾪ ⇔ ứ ṿӣЮ



ӱ ⇔

ӱ pH 
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Хȳ ᾪ ⇔ ứ ӱ

1. ┬ ɷPOWER ɷ



Ӕ pH ( pH = 7.00)

гȳ ♃ӱ ϝȳ ᾪ ⇔ ứ Ӕӱ

2. DI Ѭ ♃ ṳṿӣ┼ ȴ
3. ┬ɶCALIBɷ ϚϯȲҏ CAL1ȴ
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Ӕ pH (  pH = 7.00)

4. ц pH ᾚὑ pH = 7.00ᾼ Ϛ
Мȴ

5. ┬ᴰɶCALIBɷ Ȳ∕ CAL1 ȴ
6. ẞ CAL2 ∟Ȳ  pH = 4.00 ȴ

ϥȳ ᾪ ⇔ ứ Ӕӱ
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: ›ȲꞋѿ DI Ѭ ♃ Ȳ┼
∟Ȳԛ ᴩ ȴ

7. ц pH ᾚ
ὑ pH = 4.00ᾼ ϡ

Мȴ
8. ┬ᴰɶCALIBɷ Ȳ∕ 

CAL 2 Ѧ∟ҏ
ȴ

9. ҏ Ȳּנ ױ
Ȳ ὑ 80%

ѿϱȲИҠ ᴩ ȴ

ϟȳ ᾪ ⇔ ứ Ӕӱ

Ӕ pH ( pH = 4.00)
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pH 

Ϛ
pH = 7.00

ϡ
pH = 4.00

19ϫȳ ᾪ ⇔ ứ ӱ

ᾪ ⇔ ứ ṿӣЮ



ϫϚȳ ᾪ ⇔ ứ ┬ ӱ

⇔
ц

Ӕ ц

Ӕ ц

ȳ ᴩ

pH ц ORP

ғ й
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ᾪ ⇔ ứ ṿӣЮ



1. ┬ ɷ  ɷ ȴ

ϫϡȳ ᾪ ⇔ ứ ӱ

ӱ ⇔

ӱ pH 
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Ӕ pH ( pH = 7.00)

2. DI Ѭ ♃ ∟ṳṿӣ┼ ȴ
3. ┬ɶMODE        ɷ Ȳҏ Ct 1ȴ

ϫϮȳ ♃ӱ ϫҳȳ ᾪ ⇔ ứ Ӕӱ 22



Ӕ pH ( pH = 7.00)

4. ц pH

ᾚὑ pH = 7.00ᾼ
Ϛ Мȴ

5. ┬ɶ ENT ɷ Ȳ
ѱẘȲ ứ∟
ӱ Ϛ ӔП

pH ȴ
6. ᴞ Ϥ ϡ
ӔȲṿӣDI Ѭ ♃

∟ṳṿӣ┼
ȴ

ϫХȳ ᾪ ⇔ ứ Ӕӱ
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7. ц pH

ᾚὑ pH = 4.00ᾼ
ϡ Мȴ

8. ┬ɶENT        òȲ
ѱẘȲ ứ∟

ӱ ϡ ӔП pH 

ȴ
9. ᴞ Ϥ Ϯ ӔȲ
┬ɶMODE         òȴ

Ӕ pH ( pH = 4.00)

ϫгȳ ᾪ ⇔ ứ Ӕӱ
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10. ҏ ɶPASS òȴ
11. ѱẘȲᵛᶙכ Ӕȴ 

Ӕ pH

ϫϝȳ ᾪ ⇔ ứ Ӕӱ
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₤ ⇔ ứ ( pH ᵂ)

1. ♃ṳ ᾼ ὍϤ∕ МȲ┬
ɶENT        òȴ

2. ҏ Ȳṳ ứ Ȳ┬ɶENT        òȴ

ϫϥȳ ᾪ ⇔ ứ ӱ 26



3. ױ Ȳ Ởᵒ Ȳ ∕ ứȴ

4. ứ∟Ȳ Ѧ ứ ȴ

5. נּ Ȳṿӣ DI Ѭ ♃ ṳѿ┼ Ȳ
Ḕ 1 ~ 4ȴ

₤ ⇔ ứ ( pH ᵂ)
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pH ṿӣᾃ Ṷ

1. › ҉и ᾚϤ∕ МȳЛ ȴ

2. Ϥ HCl ế NaOH∟Ȳ ∟ṿӣⱶ

Ἧԛ ᴩ ȴ

3. ḕװḆ ∕ Ȳ ѿ DI Ѭ♃ Ȳṳѿ┼

ȴ

4. ЛҠ ἨӂὍ ȴ

5. Лṿӣ Ȳ ֯ DI ѬМȴ

6.   ЛṿӣȲ ᾚὑ 3.0 M KCl Мȴ
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 ( a ) ~ ( i ) П Ѡ

0.050 M HOAc 

( mL )

0.050 M NaOAc

( mL )

DI Ѭ

( mL )

( a ) 30.0 0 0

( b ) 0 30.0 0

( c ) 15.0 15.0 0

( d ) 5.0 5.0 20.0

( e ) 0 0 30.0

( f ) 5.0 25.0 0

( g ) 10.0 20.0 0

( h ) 20.0 10.0 0

( i ) 25.0 5.0 0 29


