
♄ ῶ 

1. ở֤ȸ Ӟ⸗       ȸ           ᴯȸо Ṇ 

2. ֤ ȸиέо ד      ȸϡד               ʌӇ     ʋ  

3.ԉ ȸʋ111ד⇔ ϡ     ʌ112ד⇔ Ϛ  

4. ᵑȸʋ ֣ᾼ   ʌ ṅ ֣ᾼ   ʋ ᾼ Ѡᾎц Џẓ 

5. Ϣ ȸ41Ϣ 

6. цכ  

 

Ɏ1ɏ ӭ  

֝ ᵂ ᾼ ȲϠ ц ῀דּ Ȳṳѹ ὑѡ Ӣ♄Ȳ כ

Ӧ Ϥ Ȳ Ӑᾼ Ӕẞ ứԛἷ ᴟѡ Ӣ♄МѬ ᾼ ⇔ ứȴ 

Ɏ2ɏ  

ӦḕỂ֯иέо ϱ ᾼв Ȳ ứᾼ Ȳ ֥ϱ Ἤ Ȳ Ӣ ῀ ȳ

ᵂᵂ Ȳṳ њҌȲ ӢϠ ֯ ӣᾼ ᾓϯҠӣὑᴶ ȴױ♄ ╥

ṅ ֣ ᾼȲӇ і Ӣ ᴩ ṅ ḟȲ ὨМѻ ֮ Ȳṿ ϩ

ὑћ ᾼ ῀ ế≈ᴕȴ 

Ɏ3ɏ Ѡה 

֝ ֯ ᶙ њҌ∟ Ԓ Ẕв ᴩ ṳ ᵂҏϚԌ Ȳ∕ ᵂ ḇ

∟Ȳ Ὠ Ὠц Ὠᵂ Ȳṳ֫ ᾼ Ȳ ᵂҏϚԌ Ὠ

ᵫȲӦв Ҡ῀ ᵑ Ӣᾼ ᾓȲṳҠ ЛṜᾼ и ה ȴ 

Ɏ4ɏ Ӣ כ  

Ӑ ᾼиέо в ד ћ Ȳ╥ иέо МἬ ẞᾼ ӣ֯ ṅᾼ

ϱȴӐ♄ Ӣ ὑиέ ᴩӔ ᾼ ᵂ ᵂᶙ ∟ ᴩ

иέȲ╥Ϛ ד ᶙ ᾼ ȴ֯ױ♄ МȲЛ ṿо Ṇᾼ Ӣẓ о ϩḆ ҏ

Ӣẓצ Ӵ ᵂ ᾼ ϩȴ 

 

7. ч≈ế ᴷ 

 

Ӑ ᾼ ӢӉϯ ᵂ Ȳ иέо МἬ ẞᾼ῀ Ȳ ӣẞи

έо МȲѿ ⇔ ᾼ ᵂȲṿ Ӣ ἉϠ ᾼ ȴ֯ М

צ Л ᾼ ᾓȲױ Ӧ ц Ὠ Ȳі Ӣ ᴩ≈ᴕȲṳ

ᾼẃ ȲϷ оϠ Ӣ ц ῀ ᾼ ϩȴ 



8. ѱɎ4-6 Ȳ  ɏ 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

ʅ ᴥ                                    ʅ ᴞ ԏ  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʅ ᴃ                                         ʅᴞ ԏ ᵂ 

 
ʅ ᴃ  

 



иέо - ֣  

ד  ᾬ ҳ  410933004 ở֤ ἣ  

 

1. ᾼӭᾼⱢᴶȹ 1. иέᾎ 2.ɔӣḛ ч ứ М█ Іᾼᵶ   
2.a ֫ ᾼ ╥Ш ȹ ֯Ϛ М Іᾼᵶ  ?юֵצ

ḟ ᾼѠᾎ 

ᵓӣḛ ч Ȳṿ Мᾼ Іḛ Ȳ ậ Ệ Ȳ Є юֵצ

І֯ Мȴ 

Ḋ 

ԝҏἬ ӣẞᾼ ḊȳЏẓ 

1.500ml ὮẒ  2.100ml 3. ᶮ  4. Ἴ  5. ⱶ  6. ⇔ ᶈ 

7. ӬẒ  8. 250mlὮϚ  9. ׄԓᵮ  10. Ӂה ў 11. ѱ 12. Ғ Ἧ  

13. њ  14. ⱶ ṵ 1  

 ֪ 

1.ԝҏ Мד ֪ȳ ֪ц ạ צ֪ ṷȹ  
֪: ᾼ  ן:֪  ẞ ᾼֵ (ᶮכ ᾼЄЊ)  

ạ ֪: ậᾼ ᾼֵ ȳҒϤᾼ о ᾼ ⇔ȳ 

2.ԝҏד ֪ᾼ ₤ứ ȴ  
ן ẞᾼỆ    

ᵓӣщӂԒ Ӭ ᾼ Ȳ Ệ ∟ԛ Ȳ Ɫן ẞᾼỆ  

 

 ṅѠᾎשׁ

 

  иέᾎ╥ М иέᾼᾬ ⱢϚБ῀ᾼᾬ Ȳ Ẕ ẃ иέᾬᵶ

ȴ ṓṿӣḛ ᾎẃиέϚ Мᾼ█ Іֵ Ȳ иέᾬ █ṷ  ч Ӣכ

Ệ ȲױỆ ᾼKsp−ЊȲ Ẕ ẃч І֯█ Мᾼᵶ ȲẂֽ: ῀

█ М Іȳ Іȳ Іᾼᵶ ȲҠѿҒϤ ȳ ᶮכḛ ȷ ῀ █

М Іᾼᵶ ȲҠѿҒϤ ȳ ȳ ȳ ᶮכḛ ȲӐ ╥

ч Ӣ ḛ ȴ 

  Relative supersaturation= Q-S/SȲ QⱢ֯ԉ ᾼ ⇔ȲSⱢӂ ᾼ ⇔Ȳ

֯Relative supersaturation ᾼ ╥Єᾼ Ȳ ὔ Ӣ ḛ Ȳ −Њ ᾎ

ȲֽὨ ╥Њᾼ ⁄ Ӣ ᾭḛ Ȳ֯ ֣ ╥ЊᾼȲ Ғ

⇔ S ЄȲѿцṿӣ Q ЊȲ ҒϤḛ ṳ Ἧ Q Њצᵗὑ ɲ

Єᾼכ ḛ ȴ   



 

  І ὔ Ẕ҃ І ӢԚḛ Ȳѹ ṮẔ҃ І Ϥ Ȳṿӣ ᾎẃ

ӢЄ ᾼỆ ḛ ế Ṯϱ Ἤ ᾓ Ӣȴ 

 

ṅḔשׁ  

 

☼ Ḕ : (ѿ☼ ᵧ )  

Ὠ  



ֽᴶ  

Ϛװ  

0.371gᾼ   = 0.371/142.024=2.61x 10-3  mol  

Мᾼ І2.61 צx 10-3  mol Ȳ2.61 צx 10-3  x (142.024-46) = 0.251 g  

Іᾼᵶ ᴍиѩⱢ 0.251/0.371  x 100% = 67.7%  

ᾬּנ  

ḛ ᾬ  0.32g  = 0.32/233.38 = 1.37x 10-3 mol 

Мᾼ І Ɫ 1.37x 10-3 molȲ Ɫ1.37x 10-3 x 96.04 = 0.132g  

ІҜ ᾼᵶ = 0.132/0.32 x100%=41.3%  

 

ϡװ  

0.347gᾼ   = 0.347/142.024=2.44x 10-3  mol  

Мᾼ І2.44 צx 10-3  mol Ȳ2.44 צx 10-3  x (142.024-46) = 0.234 g  

Іᾼᵶ ᴍиѩⱢ 0.234/0.347  x 100% = 67.4%  

ᾬּנ  

ḛ ᾬ  0.579g  = 0.579/233.38 = 2.48x 10-3 mol 

Мᾼ І Ɫ 2.48x 10-3 molȲ Ɫ2.48x 10-3 x 96.04 = 0.238g  

ІҜ ᾼᵶ = 0.238/0.579 x100%=41.1%   

 

ӂᶁᵶ ᴍиѩⱢ (41.1+41.3)/2 = 41.2% 

ӂᶁ = (0.371+0.347)/2 = 0.359  ӂᶁ = (0.132+0.238)/2 = 0.185 

ӑ῀ ₇ᾼ ⇔Ɫ 0.185/0.359 x 100% = 51.5%  

 

Ẓװ צ ẞן ẞᾼỆ ᾼ ṷצ ȲҠ Ệ ᾼЄЊצ Ȳ Ϛװ

ᾎᶙԓ Ệ Ȳ װֵ вṼ Ӫᴥצ ᾼỆ Ȳ ϡװ Є и

ᾼỆ צ ҏẃȲ ϡװ ֵצ ᾼ ҒϚṷȲכẃצἬ ᵑȴ 

 

 

 

 

ᵃᾼ Ὠ ќ═ Ԓᾼ ȹⱢШ ȹ 

ᾼװ Ὠ ќ═ Ԓᾼ ȴ ϡװᾼ ѩ ϵᾼ Ȳ ᾼỆ ᾼ

Ϸѩ ϚֵװȲ Ϛװᾼ Ȳ Ệ ֻ Ṽװ Ӫᴥḛצ ֯

ᾎ ҏẃȲ ϡװ ѾἬצᾼỆ צ ҏẃȲҠѿ ϵ

Ệ ᶮכȴ 

ч≈ 



ӦӐ ᶺ ẞϠШ ȹᶺצШ ї ȳ ȳ∂  

  ֯ װ М ẞϠֽᴶӣḛ ᾎẃ вᾼ█ Іᾼᵶ ȲױѠᾎ− ӣȲ

֯ѡ Ӣ♄МҠѿ ứ֯█֮ Ѭ М   ᾼᵶ ȴ 

  ֯ װ МϷϠ ẞ ᾼ ἤȲ юכ Ȳ ҒᶮכЄ Ệ ᾼ Ȳ

ϷϠ ẞ Ғ ⇔ṳЛ Ἧ ӢЄᾼỆ ȲḆ Ἴ Ệ

ҏẃȲֽὨỆ ыЊȲỆ זּ ᾎ ȴ 

ד  оϡ  411132028 

411132031 

ở֤ ׁ  

Ђ  
 

ứ М Іᾼᵶ  
 
ѿ иέᾎ П 

ḟ ᾼѠᾎ 

ӣ иέᾎиέ, иέ Ὠֽϯ 

1.  ᷄ẞϚҠ І Ӣḛ ᾼḛ ȲӐ Ɫ І 

2.  о Ệ ὑѬ Ӣ І 

3. ὑ ᾭȲḛ ᵀ ЊȲЛὔ Ḃӣ ᾼ ♃ ᾿ẞḥצ   

Іᾼ֯׀ 

4.ҫҵ ὔếẔ҃ І ӢԚḛ Ȳ֪ױ ṿӣὑ М  

5. ₇ὍϤ М ∟Ȳ ∕ ḛ ᾬ иέ 

Ḋ 

1.500ml Ὦ 2      8.250 Ὦ 1  

2.100ml          9.ׄԓᵮ  

3. ᶮ         10.Ӂѫ ў 

4.Ἴ       11. ѱ 

5.ⱶ             12.Ғ Ἧ  

6. ⇔ цᶈ        13. њ  

7. ӬẒ         14.ⱶ ếṵ 1  

֪ 

ᵂ ֪: М ᾼ ⇔ ҒϤ о ᾼ  

֪ ֪: ᾼḛ  

ạ ֪: ₇ ⇔ ҒϤ о ᾼ ⇔ 

 

₤ứ :Ḃ ậ ₇ᾼ ( :0.5~0.7 ᵌ 

 ṅѠᾎשׁ



 

Ὠ  

Ӑ ӣ иέᾎ,֪Ɫ М ᵶצ І,Ҡѿӣ ᵂⱢḛ ₇

М І Ӣ ḛ  

ṅḔשׁ  

 

 

 

A. ₇: 1.1.3 %250 ml  2.  

B. Іứ  

1.  ṳ פּ 0.5- 0.7 ( ậ)  

2. +200 ml +6M 4ml 500 ml  

3. 2 70-80  

4. (1.3%250 ml ) 

5.  

6. 30 ( ) 

7. 6 ( + )̢

( ) 

8. ( 90 ) 

9.  



 



 
 

ќ═ 

ױ֯ М ϱ І ⇔ᵶ ᴍи ⱢᴍиПᴍ,ᴖᶺ ҏẃᾼ Ὠ

ⱢᴍиП 95.2 Ɫ 4.8 ᴍи ,╥Ҡѿќ═ױ Ѡᾎᾼ,ᴖюᾼ ֪

ֽϯ 

1.  ֯ậҏӁѫ ў Л Ϛṷḛ ᾬ ҏ 

2.֯ о ᴩ ֥ Ȳḥצ ἯᶁлȲ ḛ ЛᶙԓȲᴖ

 

3.֯ ᴩἼ Ȳ ᾎᶙԓ Ὦ ϤӁѫ ў ᴩἼ Ȳ֪ⱢẔὮ

Ữצ ᾼ  

ч≈ 

 



ὑױ ∟Ғ ᾼ и, ᶺ ֯ ᾼ ẞϠ ᾼ ,ⱢϠ ᵍ ֪

Ɫḛ ᾬ ҏ ᴖ ᾎ ,ᴖᶺ ᾼ ᾎ╥᷂ḛ ᾬế ᶙԓ ϤЛ М

᾿ ҟҒ , ᾼ ֪╥֪Ɫᶺ ḕװ ҟ (Л ứ װ ) Ὠ

ᶙᾼ Ὠ╥ὧᴫ ҏẃ, ᾼᴖѹҟứ , װ Ϸḥצ ,ᵀ╥ ẃ

╥ϟѬиᾼ ,ᴖֽὨ᾿ Л Ғ ҠѿҒ ẞѬԌᶙԓ ,

Іѩ ҟ ẃᾼ  

Ṫױ Ϸ ᶺ ѿ ӣиέ Ӑ ᾼ иέᾎ, ὑ Ѡᾎ Ϡ Ḇֵ,ᴖѹ

ᴞ И῀ , ѝ ᴩֿ, ᾼѠᾎ, ẃ ῧЛю  

ד  ϡד   411132017 

411132032 

411132033 

 

ở֤ ■ ᶑ 

 

ϛῠ 

 

1. ᾼӭᾼⱢᴶȹᵓӣ иέᾎ ứ М Іᾼᵶ ȴ 

2.a ֫ ᾼ ╥Ш ȹӐ Ὠ ⱢӔȲ ὙҠ ╥ ṷ ֪  ȹכ

ḟ ᾼѠᾎ 

1.֯ ᴩἼ Ȳ Ӂѫ ў ϒװ ϤыֵȳыᶶȲ ϩыЄȲ

כ צ ♂ᾼ ᶮȲ ᴖ ᶺ ᾼḛ ᾬ☼Ϥ МȲ ᾼ

юȴ 

2.֯ ȲҠ ᾼ Л  Ȳ о֥ᾬḚ Л ᶙԓȲἨ῏╥Ḛ ᾼ

Л ЄȲ ᶺכ ᾼḛ ᾬ ֯ МӑᶮכỆ Ȳ֪ᴖ☼ҷ ȴ 

3.ḛ ᾬҠ ֯Ӂѫ ўȳ ᶮ ȳ ὮἉ Ȳ֪ᴚ ᾎи ᴖἕ Ϡ

ṷ ȴ 

4.ӣ ֫Ḥḛ ᾬᾼװ Л ֵ Ȳ Ҡ Є иצḛ ҏẃȲᵀ֪ю иḚ

ᾬ ыЊᴖ Ὲ Ȳӑ ᶙԓ ҏẃȲѿ ∟ᾼ ᴥЛ ȴ 

Ḋ 

   ԝҏἬ ӣẞᾼ ḊȳЏẓ 

Ḋ 

Ϛȳ100 сứ  

ϡȳ125 с ᶮ ҳ  

Ϯȳ50 с  

ҳȳ2 сᵮ  

Хȳׄԓᵮ  

гȳ ứ  

ϝȳ ứ ▐Ɏ ứ ᶈȳ ▐ɏ 

ϥȳⱶ ў 

₇ 



Ϛȳ о  

ϡȳ ϡӧ KHP 

Ϯȳ ╓ӱ  

ȁ  

   ᾃ Ṷ : KHP110⇔ М ẒЊ  о 50⇔ ẒЊ  

֪ 

1.ԝҏ Мד ֪ȳ ֪ц ạ צ֪ ṷȹ 

֪ȸⱢϠ῀ Л֪֝ Ὠᾼ Ȳ ứҬצϚ Ȳ֯Ӑ ᾼ

֪ ậӣᵌ ȴ 

֪ȸ╓ ֪ᴖḂ ᾼ ὨȲ֯Ӑ ᾼ ֪╥

Л֝Ȳḛ ᾬ ЄЊ цן ẞᾼḛ ᾬ  

ạ ֪ȸ М ạЛ ᾼ Ԉȴ 

֯Ӑ ᾼ ạ ֪╥ṿӣ֝דᾼ ₇Ȳ ᵂ ᶧѠ ╥ҒϤ о Ғẞᶙԓч

ȴ 

2.ԝҏד ֪ᾼ ₤ứ ȴ 

╥ӣẞᾼצ (g)ȳиІ (g/mole)ȳ (ml) ᴯȴ 

ᶺ Ҡѿ Ḃ ậӣᵌ ẃḂ ―֪Ȳ ᴖ ẞЛ֝ᾼ Ὠȴ 

 ṅѠᾎשׁ

 

иέᾎ╥ Мᾼиέᾬ ⱢϚБ῀ ᾼỆכ Ȳ иέᾬếḛ ֥Ȳ

ẞ ἤᾼо֥ᾬȲȲ ḛ ᾬ Ҡѿч Ởиέᾬ ȴᶮכḛ ᾼ ױ╥

о֥ᾬᾼ ⇔ −Њȴ иέ ₇Ɫ ІȲҠӣ ІᵂⱢḛ ȴ 

Ba2++SO4ŸBaSO4(aq) 

ṅḔשׁ  

☼ Ḕ : (ѿ☼ ᵧ )  

 



 
 

 

Ὠ  

ֽᴶ  



 



Ԓậ Ɫ ȲҠ ᵶᾼ Іᵶ ȷ֯ṿẔ о

ч ẞ ᾼḛ ȷ֯ о ᾼ ԈϯȲ ϱἬצᾼ ◔

ȲἬѿ Ϛצ Ȳᵀ ὨἏἏ֯׀ Ȳ ѿ ԛ

ѿ100%vⱢ ȴ 

 

ᵃᾼ Ὠ ќ═ Ԓᾼ ȹⱢШ ȹ 

ᶺ ᾼ Ὠ ⱢӔȲ ֪Ҡ ֽϯ:  

1.Ҡ ╥֯ ᴩἼ ṷЛצ ὑѬἨ Єᾼ ӑ Ȳчᴖ

BaSO4Ϛ ֯ ϱȴ 

2. ІҠ МẔ҃ І ֥Ȳ ӢẔ҃ḛ ᾬᴖ ֯ ϱȴ 

3. Ὅ ֯ ᾼ Ҡ ḆϵȲИҠ ϱᾼѬиᶙԓ ȲἬѿ֯

Ҡ Ѭᾼצ ȴ 

ч≈ 

ӦӐ ᶺ ẞϠШ ȹᶺצШ ї ȳ ȳ∂  

ӣ Іế ч ᶮכ ḛ ╥ иέᾎМϚ − ẕᾼ ȲẔ

ὨצϚứᾼ ᴕ ȴ Л ӣẞы ᾼ ȲἬѿכӐד Л ы ȴ

ᵀ╥ ᵂ Ϛṷᶾ И Ὠѩ ȴ 

֯ᶺ Ἴ ᾼ Ȳᶺ ֪ⱢЛ ȳצ ≡ ᷂Ѭ☼Ἴ Ӊ Ȳ

Ὠ ḥצ ᾼ ӂᾼ ϠȲҠ כ иḚ ᾬ☼ҷП ᶮ ȷᴖᶺ ֯

Ѭ☼Ἴ ᶱ ԒἸ ӫ Ȳ Ѭ ☼ ϯ ᾼ ᶮ Ȳ

Ṫ ᶮ Ṫ ḥןצ ԉᴶὧᴫȲᵀ ԈṶ ╥ ᶺ ї ϠϚϯȴ 

ᾼװ ϯϠ ẘᾼ֙ Ȳ ᶺ ∟ẃ֯צ ӣẞἼ ן ᶮ

ᾼ Ȳ ᵓ ᵂἼ ṳ᷂ ןғכ ẃȴ 

ᶺ Ɫ֯иέ ᾼҷ Ȳ ᶺ צ ≈ᴕṳѹϠ ẞᴞА ὑἼ П Л

ṜȲ ѿḂ ᶺ ᶾױ ПᶾҾế ῀ȴᶺ ẞ Ȳ ḤѬ᷂һצ

Ȳ צ ᵂѬ☼Ἴ П ᶧȲѿױ ѿц ☼ ⇔ȴ ᶺכ

ғ ӣẞϠҫϚ ϱȲ╥Ϛ ᶺ Ɫ−כғᾼɦ ҷ М ɧȴ 

 

ד  

 

ϡ 

 

 

 

411132015 

411132034 

 

ở֤ 
ὭἋׁ 

Ṿ  

 

1. ᾼӭᾼⱢᴶȹ 

  ɔӣ иέᾎȲ ứ М Іᾼᵶ ȴ 
2.a ֫ ᾼ ╥Ш ȹ 

  ֽᴶӣ иέᾎиέ Мᾼ Іȴ 

ḟ ᾼѠᾎ 

1.᷄ẞҠ І Ӣḛ ᾼḛ ȲẂֽӐװ ᾼ Іȴ 

2. о ҒϤ ₇М Ӣ ḛ ȴ 



3. Ɫ ᾭḛ ȲᵀẔ ЊȲЛὔ Ȳ╝ṿӣ ♃ ḛ ᾬ

Ȳ᾿ẞװ ȴ 

4.ҫҵȲ Ệ ὔ Ẕ҃ І ӢԚḛ Ȳ֪ױ ṿӣ֯ Мѿ Ѡ

ה ȴ 

5. ₇ὍϤ ∟Ȳ ∕Ẕᵐ⁯ṳ Ȳ ḛ ᾬᾼ ц иȲככ

ҏ М Іᾼᵶ ȴ 

Ӑװ Ἤ ӣПч :ה  

  Na2SO4 + BaCl2 Ÿ 2 NaCl + BaSO4Ź 
Ḋ 

ԝҏἬ ӣẞᾼ ḊȳЏẓ 

1.500mLὮ2     5.ⱶ             9.ׄԓᵮ     13.њ  

2.100mL        6.⇔ цᶈ       10.Ӂѫ ў    14.ⱶ цṵ Ϛ  

3. ᶮ         7. ӬẒ         11. ѱ 

4.Ἴ       8.250mlὮϚ     12.Ғ Ἧ  

 

֪ 

1.ԝҏ Мד ֪ȳ ֪ц ạ צ֪ ṷȹ 

1. ֪ȸ ₇ᾼ ȴ 

2. ֪ȸ ᾼḛ ȳ ᾼ ᴍи ȴ 

3. ạ ֪ȸ ᾼ ȳҒϤᾼѬ ȳҒϤᾼ ȳ о ᾼ ⇔ צ ȳ

֯ ᾼ צ ᾼ ⇔ȴ 

2.ԝҏד ֪ᾼ ₤ứ ȴ 

  Ḃ ậ ₇ᾼ ( :0.5~0.7 ᵌ)Ȳậ ᾼ Л֝ ḛ

Ὠȴ                        

 

 ṅѠᾎשׁ

 

иέᾎ╥ Мᾼиέᾬ ⱢϚБ῀ ПỆכ Ȳ Ẕ Ȳẃ М

иέᾬПᵶױ ȴ ӣᾼ иέᾎⱢḛ ᾎȲϞ иέᾬếḛ ֥Ȳч ᶮכ

ἤᾼо֥ᾬ∟Ȳ ӦἬ ḛ ᾬᾼ Ȳẃч Ḗ Ởиέᾬᾼ ȴ 

ṅḔשׁ  

☼ Ḕ : (ѿ☼ ᵧ )  



 
 

Ὠ  

ֽᴶ  

 
ῶϚȸч ᾬּנ  

 

Ӑװ ПӭᾼⱢ ứ М Іᾼᵶ Ȳ֪ױӐװᵓӣ о ч

ᶮכ ḛ ╥ᵡ ֥ Ȳ ц Мᾼ Іᾼᵶ ᴍиѩ

ᾎֽϯȸ 



 
ІᾼиІ

ᾼиІ
Ė100̟ʦ Іᵶ ˖ȼȼהɎ1ɏ 

ІᾼиІ

ᾼиІ
Ė100̟ʦ Іᵶ ˖ȼȼהɎ2ɏ 

Іᵶ ˖Ė ʦ І ɎgɏȼȼהɎ3ɏ 

 

ӦϱѠῶ Ҡ ῀ М Іᵶ Ɫ67.6˖Ȳ М Іᵶ

Ɫ41.2̟ 

Ӑװ Ϡ0.6 g ᾼ Ȳ כ ⁄╥0.407 g Ȳ 

ԛӦч Ҡה ῀ М ᾼ Ȳ ᾎֽϯȸ 

 

Na2SO4̅ BaCl2 Ÿ 2 NaCl̅BaSO4ŖȼȼהɎ4ɏ 

Іᵶ ˖Ė ʦ І ɎgɏȼȼהɎ5ɏ 

 

П ὨȲӐװᾼ ӂᶁⱢ0.605 gȲ֪ױ І Ɫ

0.409 gȲ 

ᴖ ∟ḛ ᾼ Ɫ0.994 gȲẔ ∟Ἤ ᾼ І Ɫ0.409 

gȴ 



 
ῶϡȸ ᾬּנ  

 

∟ ẞẒװ ᾼḛ ᾬ ȲӦהɎ5ɏҠ Мᾼ І и

ᵑⱢ 0.370 g  

ц 0.380 gȲậӂᶁ Ɫ 0.375 gȲᵛҠ ₇ᾼ ⇔ȲẔеֽהϯȸ 

 
М І

Мᾼ І
Ė100̟ʦ ₇П ⇔˖ȼȼהɎ6ɏ 

 

∟ӦῶϡҠ῀Ȳ ₇ ⇔Ɫ91.7˖ȴ 

 

 

 

 



 

ᵃᾼ Ὠ ќ═ Ԓᾼ ȹⱢШ ȹ 

Ӧϱ ц ὨȲᶺ ᾼן֫ ІⱢ 91.7˖Ȳ 100̟ Ἤצ

ȲṳЛ ֥ Ȳѿϯ╥ᶺ Ҡ ᾼ ȸ 

1.  ₇ ȸᶺ ῴậ ᾼ Ҡ ᵶצЊ и Ȳ֪ױ ᾼ Іᵶ

Ҡ ѩ   

0. 409 g юȲ Ϡ ϱҏ ȴ 

2.  ᾼ ᵑȸ֪ ᶮכḛ ᾼ ЊȲᵛṿ Ғ ЄЊЬ

צ иḛ ᾬ ᾎ ҏẃȲ֪ױ ẞכ Ь ᵧ ᾭȲ כ ȴ 

3.  њᾎȸ Ӧ Ғ ЄЊᾼẔМϚ ԈⱢ ⇔Ȳ ᶙכ∟Ὅ

ыϵṿẔ ⇔ ᵅ⁄ḛ Ҡ ֫ ᾭȲṿ ᾼ ᾬ юȴ 

Ḃ Ѡᾎȸ 

1.Ҡᵓӣ ᾼ ᴩֵװ Ȳ ḛ ᾬ ֯ ϱȲṿ ȴ 

2. ᶙ∟Ӈ ṣ ѿᵍ Ὠȴ 

ч≈ 

ӦӐ ᶺ ẞϠШ ȹᶺצШ ї ȳ ȳ∂  

ӦӐ ᶺ ẞϠϚ ᾼ ᶾҾɉ ɎdigestionɏȲ ╥ ҟ М ц о

ᶁӑ ᾼὧᴫȲ֪Ɫ֯ ҟἬ ᾼ Мᶺ ᾼḛ ᾬᶁ╥Ὑ ᾼЄ Ȳᴖ

Ӑװ ᾼ ḛ ⁄╥Њ Ȳ֪ױӇ Ẕᵮ ȲᵀӦὑ╥ Ϛװ

ᵂ ѠᾎȲ֪ױЛ῀ ⇔ ὑḛ Ὠᾼ ЄȲ֯ Мᶺ ᶙכ

ᾼ ыϵИ ᴩ Ȳ֪ױ ∟ צ ֵЊ ᾎ ϯȲ֪ױ

ᾼװ Ɫᶺ ẞ Єᾼן ╥ȸṳ‍Ἤצᾼ ╥ Ҡѿ

ֻȲצ Ϸ ᶶȳⱲȳ Иᴩȴ 

ד  о ϡ  411132019 

411132013 

ở֤ ᵇ  

ᴹ  

 

Ϛȳ ӭᾼȸ ḛ ᾎȲ᷄ҏ І֯ Мᾼᵶ Ȳṳ ҏ

Ṫ ₇ᾼ ⇔ȴ 

ϡȳ ȸ  

(Ϛ)ֽὨ ⱢӔȲ ὙҠ ╥Ṫṷ ֪  ᾼȹכ

(ϡ)ֽὨ Ɫ Ȳ ὙҠ ╥Ṫṷ ֪  ᾼȹכ

(Ϯ) ₇ МȲ ᵶצẔ҃ὔ І Ӣḛ ᾼ ІȲ І

ứ иέ Ὠצᴶ ȹ 

(ҳ) иέᾎМиέ Іᵶ Ȳ ѿ ІἨ ІᵂⱢḛ Ȳ

Ὑ ᵑѠהП ȴ 

 



(Ϛ) ⱢӔȲҠ ֽ֪ϯȸ 

1.  ֯ digestion Ғѿ ἯȲṿ ḛ ᾬᵶצ ȴ 

2.  ḛ ⇔ ᶶȲ Ӣ Occlusion&Mechanical entrapmentȴ 

3.  ӑḤ♃ Ἤצᵮ ᾼ  

(ϡ) Ɫ ȲҠ ֽ֪ϯȸ 

1.  Digestion  Л ȲЬצ ֵ І֯׀Ȳ ᾎ Ἴ ҏẃȴ 

2.  Diegestion ⇔ыᵅȲ ⇔ Sϯ ȲRelative Supersaturation ϱ

сȴ֪ױ Мֵ Ӣ Nucleation ᴖ‍ Particle Growth ȲЛὔᶮכЄиІḛ

ȴ 

(Ϯ) ֝ צ І Іᶮכḛ Ȳ ṿӣ иέᾎȲ֯ и

έ ᶺ ᾎᵒứ ḛ ᾬᶮכᾼѩẂȲ╝ ᾎ ᾬ ᾿ ᵒứ І

ᾼᵶ ȴ 

ԛ Ẕ҃ѠהԒ Л֝ᾼḛ ᾬи И ȴ ѿױѠᾎȲ Ḕ

ҒȲ Ḋṿӣ Ϸ П ȲὔṿⱢ иέᾬ֯ ḊМ ӢḆֵ Ȳױҵ

М Adsorpation ᾼҿӣϷ ṿ ⇔ϯ ȴ 

Ἠ╥ϷҠѿ Ẕ҃ иέᵒứ֢ḛ ᾬᾼѩẂȴ 

(ҳ) І ІᵂⱢḛ ᾼ иέȴ 

 

 І І 

І

(g/mol)  

107.868 
( ⇔ ᵅ)  

 

137.327              Ṿ 

( І ЄȲᶮכᾼ иІ Ϸ

ЄȲ֯ ⇔ )  

֯

ѬМ

⇔

(g/100mL 

H2O) 

0.31 

(֯ѬМצ ᾼ

⇔Ȳ ᾎἬצ Ꞌḛ

Ȳиέ Є)  

0.00025              Ṿ 

( ⇔ᵅȲ Њ)  

оᾬП

(а

/ g)  

215 2.2                      Ṿ 

( Ɫ―ừ)  

◖ἤ  ᵅ                      Ṿ 

( Ɫׄԓ)  
 

 

 

ӭ

֤  

 ѱ 



 

 

500 

mL 

Ὦ 

 

 

2  

 

 

 

100 

mL 

 

 

 

1  

 

 

 

ᶮ

 

 

 

1  

 

 

 

Ἴ

 

 

 

1  

 

 

 

ⱶ

 

 

 

1  

 

 

 

⇔

 

 

 

1  

 

 

 

⇔

ᶈ 

 

 

1  

 

 

 

Ӭ 

 

 

2  

 



 

 

250 

mL 

Ὦ 

 

 

1  

 

 

 

ׄԓ

ᵮ  

 

 

1  

 

 

 

Ӂѫ

ў 

 

 

1  

 

 

 

 

 

 

ѱ 

 

 

 

Ғ

Ἧ

 

 

 

1ү 

 

 

 

њ  

 

 

1  

 

 

 

ⱶ

цṵ

 

 

 

1  

 

 

 



1. Мד ֪ȳ ֪ц ạ צ֪ ṷȹ 

֪ȸ ⇔ 

֪ȸ Іᵶ  

ạ ֪ȸ ⇔ȳ о ⇔ȳ ȳ ц ⇔ 

ד.2 ֪ᾼ ₤ứ ȴ 

֪ȸ ᴩ ᵂ ȲҬ Ḃ Ϛ ᾼ ֪ 

֪ȸ֪ ֪ᾼḂ ∟Ȳ ὨϷ ПḂ ᾼ ֪ 

ạ ֪ȸ ֪ҵȲ֯ẘ ц ạϯ’═Л ᾼ֪  

 ṅѠᾎשׁ

        иέᾎ╥ Мᾼиέᾬ ⱢϚБ῀ Пכ Ȳ Ẕ Ȳẃ

Мױиέᾬᾼᵶ ȴ 

        ӣᾼ иέᾎⱢḛ ᾎȲϞ иέᾬếḛ ֥Ȳч ᶮכ ἤᾼ

о֥ᾬ∟Ȳ ӦἬ ḛ ᾬᾼ Ȳẃч Ḗ Ởиέᾬᾼ ȴᶮכḛ ᾼ ╥о

֥ᾬᾼ ⇔ (Ksp) −ЊȴѿӐ ⱢẂȲ иέᾬ ₇Ɫ І ȲҠӣ

ІᵂⱢḛ Ȳ ₇М І Ӣ ḛ ȲẔч ế ⇔ ῶӱֽ

ϯȸ 

Ba ñω + SO ñϊ ˆ BaSO ϝ  ϞȲK [Bañω][SO  ñϊ]=1.1*10ϊøς (25ïC)  

        ḛ ὑ ᾭḛ Ȳᵀ֪Ẕ ЊȲЛὔ ȲἬѿᶺ Ҡѿӣ

 (digestion ɏ ṿ ЄȴױҵȲӦὑ ḛ ὔắẞẔ҃ І ᴖᶮ

Ԛḛכ Ȳ ױ Ȳᶺ ֯ М ᴩч Ȳṳӣ ᾎ юẔ҃

І Ϥ ᾼ ȷ֪Ɫ Ɫ ᾭḛ Ȳ╝♃ ӣ ѬᵛҠȲᵀӦὑ

ЛὔѿẔ҃ ȲἬѿЛ ӣὑԛ ᾼѠה Пȴ 

        ḛ ᾬᾼЄЊЛ צȲ֝ד ᾭḛ Ɏֽ ɏȳ ṵᾭḛ (ֽ о ɏȳ

ᾭḛ Ɏֽ о ɏ ȴϚ ẃ ȲЄᾼḛ Лὔᵮ  ѹ ὔ ц♃ Ȳ

ⱢϠṿḛ ὔὑ ѹ ᵍԚḛ ȲҠѿӣϚṷѠᾎẃ ẞ ЄἨ ᾼḛ ᾬȸ 

A.֯ ᾼ Мᶮכḛ Ȳѿ ᵅЛ ᾬᵮ Ȳᴖ Ὠȴ 

B.֯ Мᶮכḛ Ȳ █ṷḛ ᾬẃ ϷҠѿ ᵅ ȴ 

C.ḛ Ӣ∟Ȳ ч Ϛ◕ Ȳṳ Ғ ȲכױⱢ ȴ 

D. ֮ҒϤḛ ȲṳҒѿ ἯȲ ᵍḛ ᶝ ếȴ 

E. Ϡ ⇔ Єᾼḛ ᾬҵȲϚ ḛ ᶁ ѿ Ѭ♃ ;ᵀ ḛ ᾬⱢ ṵᾭȲ⁄    

    ѿ ♃ ȴ 

ṅḔשׁ  

A 1.3% 250mLП о  

   Ệ о  

         3.250ᵌ о Ệ ȴ 

    

         (1)Ԓ о Ệ ὍϤ ὮȲѿю Ѭ ȴ 

         (2) ϱ ֥ ўȳⱶ Ϥ 250 mLứ ȴ 

         (3)Ғ Ѭᴟứ ẘ⇔ ȴ 

B  

   



         0.500~0.700ᵌᾼ ӑ῀ ₇ȴ 

   ӑ῀ ₇ 

         ₇Ὅ ֯ 500 mL ὮМȲҒϤ 200 mL Ѭế 6M 4mL ȴ 

C Іứ  

   Ғ  

         (B ) Ғ ᴟ 70~80ïCȴ 

   Ғ о  

         ậ 1.3% о ὍϤҫϚ ὮȴҒ ẞῺѾᾐ  

ױ)          о Ҡ ∟ṿӣ)  

   о ҒϤ ₇  

         ṣ Ғ ֻᾼ о ϤБ ᾼ ₇ МȲ֝ ѿⱶ Ἧȴ 

    

         ᵶצ ḛ ᾼ 30и ȴ(н Ἧȳнᾐ )  

ן    ḛ ᾬ 

נּ (1)         ȴ 

        (2) ᵶצḛ ᾬᾼ ӣ ế ў Ȳԛѿ ∟ᾼ ♃ ḛ

ᾬ  װ

              Ȳ᾿ᴟ ȴ 

        (3) Ὅὑ ӬϱȲὍϤ вȲ Ғ ᴟ 90ïCȲּפ Ϛ Њ

ȴ 

        (4)ᵐ⁯∟ Ẕ ȴ 

    ₇Мᵶצ ᾼ ᴍи  

 

 

 

        ᵓӣ Ba ñω + SO ñϊ ˆ BaSO ϝ  ϞȲṳѹ K [Bañω][SO  ñϊ] =1.1*10ϊø

ς ȴ֪Ɫ K −ЊȲἬѿ ᶮכḛ ȴRelative supersaturation=(Q - S)/S(Q:

⇔ S: ⇔)ȴד ế⇔ ϯ ȲṆ ֣ Particle growth ӢȲ╝

װױ Qϯ ȷSϱсȴᵓӣ ҒϤ ⇔ᵅᾼḛ ѹЛ ἯȲếҒ ṿ S

ϱсȲᵛҠ ẞ Єᾼ BaSO ϝ  Ϟȴ ȳ ∟ᾼ BaSO ϝ  Ϟ Ȳԛ Ἤ

ᾼ ϱ 96.06/233.39ȲᵛҠ ẞ Іᾼ ȴ 

 

Ӑװ Ὠֽϯ:  

 

ч ᾬּנ  Ϛװ ϡװ 

ậӣ ᾼ (ᵌ)  0.545 0.630 

ᴘ ( ᴘ)  0.0038 0.0044 

М І(

ᴘ)  

0.0038 0.0044 



М І(ᵌ)  0.37 0.42 

 

 

ᾬּנ  Ϛװ ϡװ 

ӬҒ (ᵌ)  47.643 42.190 

Ӭȳ цḛ ᾬ (ᵌ)  48.505 43.061 

ḛ ᾬ  0.862 0.871 

ᴘ ( ᴘ)  0.0037 0.0051 

М І ᴘ ( ᴘ)  0.0037 0.0051 

М І (ᵌ)  0.360 0.360 

М Іᵶ ᴍиѩ(%) 41.76 41.33 

М Іӂᶁᵶ ᴍиѩ(%) 41.55 

І֯ М (ᵌ)  0.370 0.420 

І֯ М (ᵌ)  0.360 0.360 

ӑ῀ ₇ᾼ ⇔( ᴍи )  90.00 
 

 

М Іᵶ  

1. ȸ96.06/233.39=41.15% 

2. ȸ41.55% 

3. ȸ(41.15%- 41.55%)/41.15%=- 0.97% 

4. Ҡ ֪ȸ 

Ɫ ȲҠ ֽ֪ϯȸ 

(1)  Digestion  Л ȲЬצ ֵ І֯׀Ȳ ᾎ Ἴ ҏẃȴ 

(2)  Diegestion ⇔ыᵅȲ ⇔ Sϯ ȲRelative Supersaturation

ϱсȴ֪ױ Мֵ Ӣ Nucleation ᴖ‍ Particle Growth ȲЛὔᶮכЄи

Іḛ ȴ 

 

ч≈ 



Ӧװױ ȲҠѿ ẞ ᶾҾ Ȳ ╥ Ḕ ᾼׄ ѿц ᾼ

ȳ ṿӣế Ԉᾼ ạ ȴ ᾼ ȲϠ ẞֽᴶ о

Ȳ ’ ᾼׄԓἤế ἤȴ Ϡ иέᾎ֯ ứ Іᵶ Ѡ ᾼ

ӣȴ иέѠᾎ ц ȳḛ ч ȳ ȳ Ḕ ȴϠ ֽᴶ ᵂ

щӂếẔ҃ד ᾼ Ȳѿ ’ậ ᾼ Ὠȴ МϷ Ϡ ᾎᾼ

о ч ȲҔ╗ Іế П ᾼч ȴ ӐᾼѝֿȲ Ӧ

ᾼѠה ὑ ᾼ ḆҒ ȴ֯ иέ Ὠ МȲ ẞֽᴶиέ

ὨȲ Іᾼᵶ ȴ Мᾼ ȳ иέѿц иέȲҒ

ѿ ’ ὨᾼҠ ἤȴ ẞ ֯ ӣМᾼ ἤȲẂֽ֯иέѬ

ȳ Ἠо Џ Мᾼ ӣȴ 

ד  ϡד   411132008ȳ ở֤ ▼ׁȳ ụ  

 

1. ᾼӭᾼⱢᴶȹ 

2.ᵃ ֫ ᾼ ╥Ш ȹ 

1.ѿ о ứ ứ Ȳṳиέ М ᾼᵶ ȴ 

2.╥ᵡӀ ᾼ ᾼ ᵶ ᾼⱢ 4~7%ȴ  

ḟ ᾼѠᾎ 

ᵓӣϚ ₇ KHP ứ NaOH Ȳּנ NaOH ᾼ ṳḖҏ ⇔∟Ȳԛѿ NaOH

ứ ȲѿḖ ᾼᵶ ȴ 

Ḋ 

Ϛȳ Ḋ 

1.100mLứ    5. 125mL ᶮ 4  

2.50mL          6. 2mLᵮ  

3.ׄԓᵮ           7. ứ  

4. ứ ▐           8. ⱶ ў 

ϡȳ ₇ 

1. о  

2. ϡӧ (KHP) 

3. ╓ӱ  

4.  

 

֪ 



1.ԝҏ Мד ֪ȳ ֪ц ạ צ֪ ṷȹ 

2.ԝҏד ֪ᾼ ₤ứ ȴ 

1. ֪: ứᾬ )  

   ֪: ứ ᾼṿӣ  

   ạ ֪:KHP ⇔ȳ ṿӣ ȳHCl ⇔ȳ ứ ᴥ 

2. ֪:ṿӣ KHP ứ NaOHȲԛѿ NaOH ứ  

   ạ ֪: 0.4g ᾼ KHPȲҒϤ 50mL Ѭ ȲṳҒϤ 2 ȳ ứ

Ɫ  

כ                           ᴥȴמּ

 ṅѠᾎשׁ

 

ⱢϠ ứ Мᾼ ᵶ Ȳᶺ Ӈ ṿӣ ẃ ứȲᵀ ӣᾼ ֽ

о ế о Ệ ὔᵮןῈ МᾼѬ ᴖ ȲẔỆ ế ᵮןЄ Мᾼϡ

о ᴖ ӢМếч ᶮכ Ȳ֪ױ ֯ ∟ Ẕ ⇔ ᴩ

ứȴױҵ ếⱶ ч ȲἬѿ ϠЛҠ ϵ ὑῈ МȲ 

⁄׀ ṿӣ ϛ ɎPE ɏП ֥ᾬḊ ᾼ Ἠῶ Ӱצ ᾼⱶ ȴ 

  

ᾼ ⇔⁄ Ӧ ⇔֯ 99.9% ѿϱ ⇔ᾼϚ ứẃḟứȲױ

Ϛ Ɫ ứȲ ӣᾼ צ ϡӧ ɎKHP ɏȳ  KH(IO3)2 ế ӧ

Ȳ ṷ ẓצ ⇔ȳ֯Ὲ М ứȳЛὔᵮѬ ȳиІ ЄɎ

ᾼ Њɏ ἤȴӐ ṿӣᾼ ϡӧ Ɫ І Ȳѿ о

ứ ӣ Ɫ╓ӱ ȴ ứ ᵍϡ о ЮϤ כ ȴ 

 

ᾼ ᵶ Ҡ ứẃ ứȴ Мᾼ иІ Єֵ Ɫ Ȳ╝иέ

Ὠ ӣ ẃ҅ῶȴϚ ᾼ  ᵶ 5% ȴפּ

 

ᴕ : https://pressbooks.pub/gchemlab1/chapter/chemlab1 - 1/  

 

ṅḔשׁ  

https://pressbooks.pub/gchemlab1/chapter/chemlab1-1/


☼ Ḕ : (ѿ☼ ᵧ )  

 
 

 

 

 

 

 

 

 

 

 

 



 

 

 

ֽᴶ  

1. ứ о  

 

נּ ӭ  

ӭ Ϛװ ϡװ 

KHPᾼ (ᵌ)  0.398 0.401 

ứ (

с)  

ῴ Ӓ 0.00 19.85 0.00 19.92 

ҒϤᾼ NaOH ( с)  19.85 19.92 

NaOH ᾼ ᴘ ⇔(M) 0.098 0.099 

 1*(0.398/204.23)=M*(

  19.85/1000)*1  

 

M=0.098     

1*(0.401/204.23)=M*(

  19.92/1000)*1  

 

M=0.099 

ӂᶁ NaOH ᾼ ᴘ ⇔(M) 0.099 

 (0.098+0.099)/2=0.099  

 

2. М ᾼᵶ  

 

נּ ӭ ּנ  

иέ ᵶ ứ Ϛװ ϡװ 

ӑ ᾼ ( с)  2.00 2.00 



ứ

( с)  

ῴ Ӓ 0.00 15.82 0.00 15.63 

NaOHӂᶁ ⇔(M) 0.099 

ҒϤᾼ NaoH ( с)  15.82 15.63 

М ᴍи  4.65% 4.60% 

 (2*1.01*X%)/60*1=0.0

99*(15.82/1000)*1  

X=4.65 

(2*1.01*X%)/60*1=0.0

99*(15.63/1000)*1  

X=4.60 

ӂᶁ ᴍи  4.63% 

 (4.65+4.60)/2=4.63  

ᴍи  4.00% 

ӂᶁ  15.75% 

 [(4.65 - 4.00)/4 .00]*100%=15.75% 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

ᵃᾼ Ὠ ќ═ Ԓᾼ ȹⱢШ ȹ 

 

ᶺ װױ Ἤ П ᾼ Ɫ 15.75%Ȳ ṳ‍ế ᶙԓ֝דȲᵀ

╥ϷБ ῺϠȲἬѿᶺ Ɫ Ὠ╥ ќ═ Ԓᾼ ᾼȲẔ ֪ҠЄ

иⱢϮ Ȳ Ϛ╥ ứ ᴥᾼᵒ Ȳצ Ɫ ᴥЛὙ Ȳֵ Ϛ ы

Ϡȷ ϡ╥ ₇ế ₇ ᾼӣ ϱᾼЊ ȷ Ϯ╥ ц Ḋᾼ

ȴ 

ч≈ 

ӦӐ ᶺ ẞϠШ ȹᶺצШ ї ȳ ȳ∂  

 

֯ װ Мᶺ ẞ ֵᾼ╥ ứ иᶾ ᾼ Ȳ צ ẞϠ о ứ ȴ 

ᶺ ứᾼ и‍ ᾼצ ȲяẔ╥֯ ∕һᵛ ẞ ᾼ ∟ѱẘ ϯṪ

Ϛ Ẓ Ȳ צ ᴥᾼ Ȳѿц ứҏẃ ᴥ‍ ‐ ‍ כצ ȴ 

ᶦ צḆֵצ ứᾼЛ֝ ȴ 

 

ד  ϡ  411132042 

/411132044 
ở֤ ụố 

/Ḉᶐ  

 

1. ᾼӭᾼⱢᴶȹѿ о ᾼứ Ȳṳиέ М ᾼᵶ  
 
2.a ֫ ᾼ ╥Ш ȹ М ᵶ Ɫֵю 

ḟ ᾼѠᾎ 

ѿ о ứ ᾼ Ȳ М ԒҒϤᾼ ╓ӱ ᴥ Ɫ

ᴥᵛמּ ứ Ȳױ NaOH ӣ ȲᵛҠ ᵶ ȴӑ ᾼ

ᵶ Ɫ4% 

Ḋ 



ԝҏἬ ӣẞᾼ ḊȳЏẓ 

1. 100 mLứ  2. 50 mL 3. ׄԓᵮ  4.ứ ▐( ứ ▐ȳ ▐) 

5. 125 mLᶮ 4  6. 2 mL ᵮ  7.ứ  8. ⱶ ў 

 

֪ 

֪: ậӣᾼ  

ạ ֝ד:֪ ⇔ȳ╓ ᾼӣ ȳNaOH ᾼ ⇔ȳ֝Ϛ Ϣ ứ 

֪:Ἤ NaOHᾼ  

2.ԝҏד ֪ᾼ ₤ứ  

֝ד(1 ⇔:25⇔ 

2) ╓ ᾼӣ :2 

3) NaOH ᾼ ⇔:0.1M NaOH 

4) ֝Ϛ Ϣ ứ: ⇔ѿц ὑ╓ ᴥᾼᵒ  

 ṅѠᾎשׁ

֯о ϱ, צ Л֝ứ ȴ ᶺ   ҼЂᾼứ ⁄ ╥╓֯Ѭ М

ᴖ Ӣ І(Ὄ ἨὌὕ)ȴᴖ ⁄╥֯Ѭ М Ӣ І(ὕὌ)ȴ

Мᵶצ Ȳ֯Ѭ М ᴖ Ὄ ╥Ϛ ȴ 

֯Ѭ Мᶙԓ ᾼ ế Ɫ ế ȴᴖ֯Ѭ МЛ ᶙԓ ᾼ ế

Ɫ ế ȴ֢ ế ᾼד ⇔Ҡӣ (dissociation constant)ѩ

ȴ ᾼ цӂ Ҡѿϯԝ  :ῶӱה

Ὄὃ Ὄὕ ᴾὌὕ ὃ  

ὑ
Ὄὕ ὃ

ὌὃὌὕ
 

Ӧὑ ֯ᵅ ⇔ϯȲѬ֯ ›∟ ⇔ ѾЛ ȲἬѿҠѿ оכ: 

Ὄὃ ᴾὌ ὃ  

ὑ
Ὄ ὃ

Ὄὃ
 

ὑ Ɫ ᾼ ȲЛ֝ ֝ד֯ ⇔ϯȲὑ Є῏ Ὄ ȴ 

ᾼМếч , ІѠ  :Ɫה

Ὄὃ ὕὌᴾὌὕ ὃ  

ὑ
ὃ

ὌὃὕὌ

ὑ

ὑ
 

 

ứѠᾎ(Titration)МȲӦϚБ῀ ⇔ᾼч ᾬ ứҫϚч ᾬᾼБ῀ ⇔ᾼч ᾬ

Ɫ ứ ȷᴖҫϚӑ῀ ⇔ᾼч ᾬ⁄ Ɫ ứ ȴ֯ ứ МȲҠѿ Ϛứ

ᾼ ứ ὑ ᶮ МȲ ứ ứ ҒϤ ᶮ Мᴟ ч

(equivalencepoint)ⱢѦȴ֯ ứ МҒϤ ᾼ ╓ӱ Ȳ Ҡѿ ẞ ứ

ױ Ȳ ᶮ МᾼὕὌ ᾼ ᴘ = Ὄ ᾼ ᴘ ȴ 

װױ ᵓӣ Мế ȲѿБ῀ ⇔NaOH Ȳ ứ Мᾼ ᵶ ȴ֪Ɫ

NaOH ‍Ϛ ₇ȲἬѿ Ԓѿ ϡӧ (KHP)ᵂ ứȴKHPⱢ І

Ȳ NaOHᴩ1:1ᾼМếч ȲἬѿҠᵓӣо …ḖҏNaOH ⇔ȴ



Мᾼ ᴍиѩ ⇔(W/w)Ȳᵛѿ ứ ȲὕὌ ᾼ ᴘ =Ὄ ᾼ

ᴘ …ᵛҠḖ ȴ 

 

 

 

 

ṅḔשׁ  

☼ Ḕ : (ѿ☼ ᵧ )  



 
 

 

 

 

 

Ὠ  



ֽᴶ  

Ϛȳ ѿKHPứ о :  

1.V(NaOH)ὓ 1( )=
иІ

 

2.ҏNaOH⇔ 

ϡȳѿ о ứ2mL ᾼ : 

ρ
Ȣ ⇔

иІ
ὼϷ 1 ứПὔὥὕὌ ⇔ ὔὥὕὌ 

(x%Ɫ М ᴍи ) 

 

 

ᵃᾼ Ὠ ќ═ Ԓᾼ ȹⱢШ ȹ 

Ҡѿȴ֪Ɫᶺ Ἤᾼᾼ ᾼӂᶁ Ɫ1.1 %ȴ ЛЄȲἬѿ

ⱢҠѿќ═ ȴ 

ч≈ 

Ϛ Ở NaOHѿцKHPȴ ᾼװ ứ╥ ứ ȴ֪Ɫ╥ Ȳһᾼ

−ЊȲἬѿ Іḥצ ᾎᶙԓ Ϸ ╥ о ⱢϠᵂ МếἬ ṿӣᾼ

ѩ ứ ֵȴ ᶺ ẞכ ӐМ ᾼ ȲḆҒ Ϡ

ᶺ ứᾼ Ἐȴᴞ ѿ∟Ȳᶺ Л ֯ᵺ ⱢШ ứ ᾼpH

Л╥7 ԈṶϠᵣ? 

ᵒ ╓ ᴥ ֪Ɫḕ Ϣ ᴥ оᾼ ⇔Л֝ȲᴖצЛ֝ᾼᵒ ȴ

и ᶺ ╥Ϛ ᾼѻ ẃ ȴᴖᶺ Ἠ ҠѿԒЄ ᴷ NaOH

ṿӣᾼ Ȳ ᵂ Ϡ ᴥ о֝ ѩ ᶺ ᾼ Ȳ Ἠ

ҠѿḆ ! 

ד  ϡ  411132005 

411132011 

ở֤ І  

Ὑὺ 
 

М ᾼᵶ ᴾ ᾼѩẂ╥ֵю 

ḟ ᾼѠᾎ 

ứȲᵛҠ ῀ П ⇔ 

Ḋ 



1. 100mL ứ                       5.125mL ᶮ 4  

2. 50mL                         6.2mL ᵮ  

3. ׄԓᵮ                            7. ứ  

4. ứ ▐( ứ ᶈȳ ▐)            8.ⱶ ў 

֪ 

1. ֪: ứᾬ ⇔ 

  ֪: ứ (NaOH)ᾼ Ϥ  

  ạ ֪:KHP ⇔ȳ ṿӣ ȳ ứ ᴥȳNaOH ⇔ 

 

₤:NaOH ⇔ȳKHP ⇔ȳ ṿӣ ȳ ứ (NaOH)ᾼ Ϥ  

 ṅѠᾎשׁ

ứ╥ Б῀ ⇔ᾼ ϤБ῀ ᾼ МȲ∕ч Ɏ╓ӱ

ᴥɏ∟Ȳᵓӣ ᾼ Ȳ ᾼ ⇔ȴ֯ ứ МȲ ứ

ὑ ứ вȲ ҒϤ Ϛứצ ᾼ∕ ứᾬП ᶮ Ȳ ᶮ вᾼ╓ӱ

ᴥȲᵛⱢ ứ Ȳױ ᶮ Мᾼ OHϊ ᴘ =HOω ᴘ ȴ 

Ӑ ṿӣ о Ѭ ẃ ứ Ȳ о Ɫ Ȳ Ɫ Ȳ

Мếч Ѿᶙԓ֣ҢȲᴖ о ṳ‍Ϛ ₇Ȳ֪ױ Ԓѿ ϡӧ

(KHP) ứПȲᵛҠ ứ о П ⇔ȴ 

ṅḔשׁ  

 



 
 

 

 



 

Ὠ  

 

1. ứ о  

о П ᴘ ⇔(mol/L)  

ʦKHP П F¦GĶifnиІ F¦M¬®«GĶl mfϤ (L)  

ʦNLROPĶPNRLPQĶNLNOUV 

ʦ0.11M 

2. ứ Мᾼ ᵶ  

М ᴍи (%) 

     FOGĖl mf⇔F¬®«MjGĖl mfϤ FjGĖиІ (g/mol)  

ʦ          ĖONN% 

     NaOH FOGĖ F¬jGĖ ⇔(1.01 g/mL)  

ʦFOĖNLOOĖNLNORTSĖTNGMFOĖPĖOLNOG 

ʦ4.8% 

 

3.  

ӂᶁ (%)ʦ[ӂᶁ ᴍи (%) -  ᴍи FCG{Ķ ᴍи (%) 

ʦ(4.8 - 4.5%)/4.5%ʦ6.7% 

 

 

ᶺ ᾼ ὨҠѿќ═Ԓ ȴ 

Ӑ Ϛ иᾼ ứᵗ ֻᾼ ⇔╥ 0.10Mᾼ ȲᴖӐ Ὠ ứᶙ

ᾼ Ɫ 0.11MȲ ₇  Ὼȴד⇔

 

Ӑ ϡ и ứṳиέ М ᵶ Ȳиέᾬᾼ ᴍи Ɫ 4.5% 

ᴖӐ иέ ὨẒװᶁⱢ 4.8%Ȳ Ɫפּ 6.7%Ȳ ₇ ד⇔

Ὼȴ 

 

Ӑ Ẓ и ᶁ֯ 11%вȲ֪ױ ứ ὨכӴȴ 

ч≈ 

 

Ӑ ứ иέ ᵶ ӣϠ ᾼ ứц ứᶾҾȲ Ϡ Ӑϱ

Пв ȲϷ᷂ ῺӑẃׁשṅἨЏᵂҠ ᴞА ҵ ᾼȲϷ╥

ϵȲӐ Ϛװᾼ ứ Ȳ ᶺ ֯∟ Ḇ ᾼ ứиέ ḆҒ ї

њȴ 

 



ϡד  

ϟ :411132027  

           411132030  

           411132041 Ṏ  

 

1. ᾼӭᾼⱢᴶȹ  

2.ᵃ ֫ ᾼ ╥Ш ȹ 

1.ӭᾼȸѿ о ứ Ȳṳиέ М ᾼᵶ ȴ 

2. ȸ М ᾼᵶ ȴ 

 

Ԓѿ KHP ứ о Ȳ о ᾼ ⇔Ȳԛѿ о ứ ȴ Ӧ

Ḗ М ᾼᵶ ȴ 

Ḋ 

ԝҏἬ ӣẞᾼ ḊȳЏẓ 

ȶ Ḋȸ 

1.  100 mL ứ  

2.  125 mL ᶮ 4  

3.  50 mL  

4.  2 mL ᵮ  

5.  ׄԓᵮ  

6.  ứ  

7.  ứ ▐( ứ ᶈȳ ▐)  

8.  ⱶ ў 

ȶ ₇ȸ 

1.  о ȸ(NaOHȳSodium hydroxide )  

MSDSȸ 

иІ ȸ40.0 g/mol ȳ ⇔ȸ2.13 g/cmòȳ ȸ318.4 ïcȳᾐ ȸ1390 ïcȴ 

(1). ӪᴥѱᾭἨ Ȳ ẰȲ ἤᾼ ȴ 

(2). ὑѬᶮכ ἤ ȲϷ ὑӧ ȳϛ ȴ 

(3). ẓ ἤȲ ᵮןῈ Мᾼ H2OϷ ᵮן CO2ȳSO2 ἤ ȴ 

(4). ≡ ╟ȸ 

ʃ Л ᵮϤȲ ᴆ╬ ṳ ῏ ᴟῈ ȴ 

ʃ Л ӫ ȲӴᵛѿЄ ế ѬḤ♃ 30и ѿϱȴ 

ʃ Л ȲӴᵛ ӫȲѿЄ ế ѬɎӼҠṿӣӢ

ѬɏḤ♃ắᴆ╬ᾼ 30и ѿϱȴ 

2.  ϡӧ ȸ(KHPȳC8H5KO4ȳPotassium hydrogen phthalate )  

MSDSȸ 

иІ ȸ204.22 g/molȳ ⇔ȸ1.64 g/cmòȳ ȸ295 ïcȳᾐ ȸ378.3 ïcȴ 

(1). ӪᴥỆ Ȳ ẰȲᵮϤȳᵟ צ ȲⱢϚ ₇ȴ 



(2). ᵍҒ ȳ о ȴ 

(3). ≡ ╟ȸ 

ʃ Л ᵮϤȲ ᴆ╬ ṳ ῏ ᴟῈ ȴ 

ʃ Л ӫ ȲӴᵛҏҟắᴆ╬ᴪᾬȲѿЄ ѬцῑḿḤ♃ ȴ 

ʃ Л ȲӴᵛ ӫ Ȳѿ ế☼ ѬḤ♃ 15и ѿϱȴ 

3.  ╓ӱ ȸ(C20H14O4ȳPhenolphthalein )  

MSDSȸ 

иІ ȸ318.31 g/molȳ ⇔ȸ1.3 g/cmòȳ ȸ260 ïcȳᾐ ȸ557.8 ïcȴ 

(1). ὑѬⱢ ᴥ Ȳ Ằȴ 

(2). ᵍ ȳ о ȴ 

(3). ≡ ╟ȸ 

ʃ Л Ȳ ѿ ế Ѭ ♃ ȴ 

4.  ȸ(CH3COOHȳAcetic acid )  

MSDSȸ 

иІ ȸ60.05 g/molȳ ⇔ȸ1.049 g/cmòȳ ȸ16~17 ïcȳᾐ ȸ118~119 

ïcȴ 

(1). ᴥȲᵅὑ 16 ïc ╥Ệ ȷ16 ïcѿϱ⁄Ɫ ᴥ ȴ 

(2). ᾼ Ằȳ ẰȲԓ ὑѬȲ ẓ ἤȲẔ ẛצ ᵂ

ӣȴ 

(3). ≡ ╟ȸ 

ʃ Л ᵮϤȲ ᴆ╬ ṳ ῏ ᴟῈ ☼ ȴ 

ʃ Л ӫ ȲӴᵛ ҟắᴆ╬ᴪᾬȲѿЄ ế ѬḤ♃ ȴ 

ʃ Л ȲӴᵛ ӫ ȲѿЄ ѬḤ♃ 30и ѿϱȴ 

 

 

1.ԝҏ Мד ֪ȳ ֪ц ạ צ֪ ṷȹ 

2.ԝҏד ֪ᾼ ₤ứ ȴ 

1. ֪ 

Ɏ1ɏ ֪ȸKHPᾼ ȳ ᾼ ⇔ȴ 

Ɏ2ɏ ֪ȸѿ KHP ứ о Ἤӣᾼ о ȳ о ứ

Ἤӣᾼ ȴ 

Ɏ3ɏ ạ ֪ȸ ⇔ȳ ϩȳ ⇔ȳNaOHᾼ ⇔ȳ ╓ӱ ȳ ᵂ῏ȳ ứ

ȴ 

2. ₤ứ  

Ɏ1ɏKHP ȸ 

ʃ Ϛװậᾼ KHP Ɫ 0.404 gȲҒϤ 50 mL Ѭ 2 ȴ 

ʃ  ϡװậᾼ KHP Ɫ 0.402 gȲҒϤ 50 mL Ѭ 2 ȴ 

Ɏ2ɏ ᾼ ⇔ȸ 

ʃ Ϛװậ 2.00 mLӑ῀ ⇔ ȲҒϤ 50 mL Ѭ 2 ȴ 

ʃ ϡװậ 2.00 mLӑ῀ ⇔ ȲҒϤ 50 mL Ѭ 2 ȴ 

 

 



 

 

 

  ֯ ứѠᾎ(Titration) МȲӦϚБ῀ ⇔ᾼч ᾬ ứҫϚч ᾬᾼ ⇔ȴБ῀

⇔ᾼч ᾬ Ɫ ứ ȲᴖҫϚӑ῀ ⇔ᾼч ᾬ⁄ Ɫ ứ ȴ֯ ứ МȲ

Ҡѿ Ϛứ ᾼ ứ ὑ ᶮ МȲ ứ ὑ ứ в ҒϤ ᶮ М

ᴟ ч (equivalence point) ⱢѦȴ֯ ứ МҒϤ ᾼ ╓ӱ Ȳ

Ҡѿ ẞ ứ ȴױ Ȳ ᶮ Мᾼ OH
-
ᾼ ᴘ = H

+
ᾼ ᴘ ȴ 

  Ӑ ᵓӣ Мế ȲѿБ῀ ⇔ NaOH Ȳẃ ứ Мᾼ ᵶ ȴ֪Ɫ

NaOH ‍Ϛ ₇ȲἬѿ Ԓѿ ϡӧ (KHP) ứПȴѹ KHPⱢ І

Ȳ NaOH ᴩ 1:1 ᾼМếч Ȳ╝Ҡᵓӣо …Ḗҏ NaOH ⇔ȴ

Мᾼ ᴍиѩ ⇔(W/W)Ȳᵛѿ ứ ȲOH
-
ᾼ ᴘ =H

+
ᾼ ᴘ

…ᵛҠḖ ȴ 

 

 

 
 

 

: ץ) )  



 
 

 

 

ᵥ  



 
 

 

 

 

 



 
 

 

 

 



 

 

ᵃᾼ Ὠ ќ═ Ԓᾼ ȹⱢШ ȹ 

ҠѿиⱢẒ иẃ ȸ 

Ϛȳ ứ о  

ϱᶺ Ἤӣᾼ о ᾼ ᴘ ⇔ Ɫ 0.10 MȷṼ ᶺ ᾼ Ὠ о

ᾼ ᴘ ⇔Ɫ 0.10 MȲ֪ױ ֥ ȴ 

ϡȳ ứ М ᾼᵶ  

ϱӀ ᾼᵶ Ɫפּ 3.00ʲ5.00 %ȲậẔӂᶁ Ɫ 4.00 %ȷṼ ᶺ ᾼ

ὨȲ Ϛװ ҏᾼ ᴍи Ɫ 4.04 %Ȳ ϡװ ҏᾼ ᴍи Ɫ 4.17 

%ȲẔӂᶁ Ɫ 4.11 %Ȳ ד פּ 0.11 %ȴ 

 

Ҡ῀ᶺױ֪ ṿӣᾼ о ╥ ֥ ᾼȲᴖ ᵶ ṷצ Ȳᵀ╥һ

Ṽ ЮὑӀ ᵶ ᾼ Мȴ 

 

 

ч≈ 

ӦӐ ᶺ ẞϠШ ȹᶺצШ ї ȳ ȳ∂  

  ֯ װ МȲᶺ ӣϠ KHP ẃ ứ NaOH ᾼ ⇔Ȳ ṿӣБ῀ ⇔ᾼ

NaOH ứ ȲѿḖ ᾼ ⇔ȴ МȲᶺ ᾃ ẞ ⅍ᶾ

Ҿᾼ ἤȲ ᵑ╥֯ KHP ᾼ ế NaOH ᾼ ứ Мȴ 

  ԒȲ ᴩ KHP ᾼ ứȲᶺ Ḗ Єᾼ ἤȲҁ ậ KHP ᾼ ṳ

ѹᾃ ⇔ᾼ ȴ ◕ᾼ ∟ ꜙЄȲ֪Ɫһ᾿ Ϡ NaOH

ứᾼ ⇔ȴ 

  Ȳ ứ ᾼ МȲᶺ ᾼ Ϥ NaOH Ȳẃ ’ч ẞ ứ

ȴѿϱᾼ Ȳ ứᶾҾ ᶺצ ╓ӱ ╥ᵡ ᴥᾼ Ὠ

ꜙЄȴᴖѹᶺ ᾃ ẞ֯ Ὼ ứ ᵑЊїȲ Ҡѿᵓӣчњ ứᾼᶾ

Ҿẃ ᵍ Ғ ֵᾼ NaOH Ȳѿᵍ ⇔ ᾼ ἤȴ 

  Ȳ ứ Ἤ Ғᾼ NaOH Ȳᶺ ғכ ҏ ᾼ ᴍи

ȴ Л Ҡѿ ᶾ ȲϷҠѿҒ ᶺ ứѠᾎ чצ ӂ ᾼϠ

ȴ 

װ   ṿᶺ Ḇ ч ᾼ ᵂȲṳ ֯ ⅍М їế Џᵂᾼ

ȴ ứ Ϸ ӱϠ њᾎȳ Ὠế ᾼ й ȲӼ иέо Ḇצ

Ϥᾼ ȴ 

 



ד  оϡ  411132007 

411132024 

411132036 

ở֤ ╢ѝ  

ᶛ  

„  
 

1. ᾼӭᾼⱢᴶȹ  

ѿ о ứ Ȳṳиέ М ᾼᵶ  

2.ᵃ ֫ ᾼ ╥Ш ȹ 

МἬᵶ ПѩẂᵶ  

ḟ ᾼѠᾎ 

ᵓӣиέо М ẞᾼ ứȲṿӣ о ᴩ ứ ẃ Ἤ ᾼ Ȳ

ṳᵓӣеהҟ ҏ Мᾼ ᵶ  

 

Ὠȸ ᾼҔ ϱ ӱȲҠ М ѩẂ╥ 4% 

Ḋ 

ԝҏἬ ӣẞᾼ ḊȳЏẓ 

4.  100mL ứ  

5.  50mL  

6.  ׄԓᵮ  

7.  ứ ▐( ứ ᶈȳ ▐)  

8.  125mL ᶮ 4  

9.  2mL ᵮ  

10.  ứ  

11.  ⱶ  

֪ 

1.ԝҏ Мד ֪ȳ ֪ц ạ צ֪ ṷȹ 

֪: М ᾼ ⇔ 

֪:Ἤ ᾼ о  

ạ ֪: о ᾼ ⇔ȳ╓ӱ ᾼӣ  

2.ԝҏד ֪ᾼ ₤ứ ȴ 

ֽᴶḂ ᾼ ⇔ 

Ԓậ 2mL ҒϤ 50mL Ѭ  

ԛ Ϥ  

ᵛⱢӐװ ᾼиέᾬ 

 ṅѠᾎשׁ

 

֯о ϱȲ צ Л֝ứ ȴ   ҼЂᾼứ Ȳ ╥╓֯Ѭ М

ᴖ Ӣ ІɎH+Ἠ H3O+ɏȷ כ ⁄╥֯Ѭ М ᴖ Ӣ ІɎOH-ɏȴ

Мᵶצ Ȳ֯Ѭ М ᴖ Ӣ H+Ȳ╥Ϛ ȴ 

֯Ѭ Мᶙԓ ᾼ ế Ɫ ế ȷᴖ֯Ѭ МЛ ᶙԓ ᾼ ế

Ɫ ế ȴ֢ ế ᾼד ⇔Ҡѿ Ɏdissociation 



constantɏẃ ѩ ȴ ᾼ цӂ Ҡѿϯԝ  ῶӱȸה

Ɏה 3.1ɏ 

Ӧὑ ֯ᵅ ⇔ϯȲѬ֯ ›∟ ⇔ ѾЛ Ȳ֪ױ 

Ɏ3.1 הɏҠѿ оכȸ 

Ɏה 3.2ɏ 

Ka Ɫ ᾼ ȲЛ֝ ֝ד֯ ⇔ϯȲKa Є῏ȲɖH ȴ 

ᾼМếч Ȳ ІѠ  Ɫȸה

Ɏה 3.3ɏ 

 

Ϛ ᾼ Ka>>KwȲ⁄ Kn>>1Ȳ МếȲч Ϸ Ѿᶙԓ֣Ң ᴩȴ 

Ẃֽ ֯ 25ïC ȲKa=1.8x10- 5ȲKn=1.8x109>>1ȴ 

֯ ứѠᾎɎTitration ɏМȲӦϚБ῀ ⇔ᾼч ᾬ ứҫϚч ᾬᾼ ⇔ȴБ῀

⇔ᾼч ᾬ Ɫ ứ ȲᴖҫϚӑ῀ ⇔ᾼч ᾬ⁄ Ɫ ứ ȴ֯ ứ МȲ

Ҡѿ Ϛứ ᾼ ứ ὑ ᶮ МȲ ứ ὑ ứ в ҒϤ ᶮ М

ᴟ ч Ɏequivalence point ɏⱢѦȴ֯ ứ МҒϤ ᾼ ╓ӱ Ȳ

Ҡѿ ẞ ứ ȴױ Ȳ ᶮ Мᾼ OH-ᾼ ᴘ =H+ᾼ ᴘ ȴ 

Ӑ ᵓӣ Мế ȲѿБ῀ ⇔ NaOH Ȳẃ ứ Мᾼ ᵶ ȴ֪Ɫ

NaOH ‍Ϛ ₇ȲἬѿ Ԓѿ ϡӧ ɎKHPɏ ứПȴѹ KHP Ɫ

І Ȳ NaOH ᴩ 1:1 ᾼМếч Ȳ╝Ҡᵓӣо …Ḗҏ NaOH ⇔ȴ

Мᾼ ᴍиѩ ⇔Ɏw/wɏȲᵛѿ ứ ȲOH-ᾼ ᴘ  =H+ᾼ

ᴘ …ᵛҠḖ ȴ 

 

 

MSDS 



 
 

 

 

 

 

 

 

ṅḔשׁ  

☼ Ḕ : (ѿ☼ ᵧ )  



 
 

 

 
 

 



ֽᴶ  

 

Ἤ еהȸ 

H+ ᴘ =OH- ᴘ Ɏה 3.4ɏ 

Ҡ ҏϯѠеהȸ 

Ɏה 3.5ɏ 

 

 

 

Ϛȳ ứ о  

KHPȸ0.400 g  

Ѡהȸ 

 
Ϛװ ứȸ 

ҒϤ NaOH ȸ19.60 mL 

NaOH ⇔ȸ0.1 M

 
ȸ 

 
ϡװ ứȸ 

ҒϤ NaOH ȸ19.00 mL 

NaOH ⇔ȸ0.1 M 

ȸ 

 

ӂᶁ NaOH ⇔ȸ0.1 M  

 

ϡȳ М ᾼᵶ  

М ᾼ ᴍи Ѡהȸ 



 
ɖNaOHɗȸ0.1 M Ɏ ɎϚɏἬ ҏ NaOHПӂᶁ ⇔ɏ 

иІ ȸ60 g/mole 

⇔ȸ1.01 g/mL 

=1 

 

Ϛװ ứ 

ӑ ȸ2.00 mL 

NaOHᾼӂᶁ ⇔ȸ0.1 M 

ҒϤᾼ NaOHᾼ ȸ14.90 mL 

М ᾼ ᴍи ȸ4.43% 

ȸ 

 
 

ϡװ ứ 

ӑ ȸ2.00 mL 

NaOHᾼӂᶁ ⇔ȸ0.1 M 

ҒϤᾼ NaOHᾼ ȸ14.60 mL 

М ᾼ ᴍи ȸ4.34% 

ȸ 

 
 

ӂᶁ ᴍи ȸ4.39% 

ӂᶁ ȸ9.75% 

 

 

 



ᵃᾼ Ὠ ќ═ Ԓᾼ ȹⱢШ ȹ 

CM1V1=CM2V2 

Ӧ ∟Ἤ Ὠ ᵶצ ӂᶁ ᴍи Ɫ 4.39% Ԓ Мᵶ

צ 4%ᾼ ѩ ȲҠ ῀Ȳӂᶁ Ɫפּ 9.75% 

 

ứ ᾼ ứפ  

https://zhuanlan.zhihu.com/p/158449438  

 

ᾼ ᴥ ɎpH8.0̡ pH10.0ɏ 

 

 
иέ Ӑ 

 

ѱȸ 

1. ứ NaOH 

https://zhuanlan.zhihu.com/p/158449438


 
2. ứ М ᵶ ᾼ ứ 

 
 

 

ӦӐ ᶺ ẞϠШ ȹᶺצШ ї ȳ ȳ∂  

ӦӐװ ᶺ ẞȸ 

3.  ứ ᾼ ᵂ☼  

4.  ֽᴶ ứӑ῀ М ᾼᵶ  

5.  ֽᴶ ֥ᾼ╓ӱ  

6.  ֽᴶ ứ о  

ї ȸ֯ᶙכӐװ ∟Ȳᶺ ẞϠϱ ᾼ ᶾ Ȳ֯ӑẃ ṓדᴿ Ȳᶺ

Ӧױ Ȳצ ᾼ ḟȴ װПҵḕױ ԛװ ᴞАᾼ ᶾ

ҾȲṿᶺ ḆҒ ᾼ Ӑ ᵂȴᴖ ứᾼ М ד ҉ṜᾼֹוїȲἬѿӐ

װ Ϸ╥ ї֮וֹ ȴ 

 

 



ד  ϡד   411132010 

411077002 

411132035 

ở֤ ӥ  

 

ṯἔ  

 

‒  

 

  ɔӣ ứ ứ иІ (Na2CO3 ȶ(y/x)H2O2)ᾼѩ (y/x)ȴ֯ Мצ  

  ḟᾼ :ֽᴶ чױ ᾼ╓ӱ ? 

ḟ ᾼѠᾎ 

  Ӑװ ṿӣᾼ ₇ Мѻ о῏Ɫ ȲһⱢ І Ȳ ֤≈ 

  Ȳһᾼ ứפ Ẓצ ứ (End Point)ȴ֪ⱢӐװ ӣ (NaOH)ȲⱢ        

  Ϡ᷄ҏ иІẔѩ Ȳ ẞ ϡ ứ ȲЄּפ ֯3ᴟ5ᾼpH    

  ᾼ вȲ╝ ӧ ( ᴥ :3.8ᴟ5.4)ẃ ⱢӐװ ᾼ╓ӱ ȴ 

Ḋ 

  ẠϽȳ ȳⱶ ȳⱶ ўȳҒ Ἧ ȳ Ӂњ ȳׄԓᵮ ȳ 

  10сᵮ ȳ50с ȳ100с Ὦ*2 ȳ125с ᶮ *4ȳ 

  250сứ *2ȴ 

֪ 

֪: ứᾬ(ṿӣNa2CO3 (aq) ứHCl(aq)ȲᵓӣHCl(aq) ứ )ȴ 

ạ ֪:ứ ȳ╓ӱ ȳ ᵂϢ ȲῈӪ ứПNaCl(aq) ȴ 

֪:ứ ( ứ ל ῈӪ ứ )ȴ 

 

֪ᾼ ₤ứ : 0.120ᴟ0.130ᵌᾼNa2CO3(s)ȴ  
ạ ֪ᾼ ₤ứ :2ᴟ3 ᾼ ӧ ╓ӱ ȴ  

 ṅѠᾎשׁ

  Ẕ ╥ ч ẞ Ȳ ІɎH+ɏᾼ ὑ І  

 ɎOHɇɏᾼ Ȳ ױ ῀ӑ῀ ⇔ȴ Ɫ І Ȳᴖ Ɫ Ϛ   

  ІȲ⁄ӑ῀ ⇔ᾼ Ҡ ⱢMa Ė Va = Mb Ė VbȲMaȸ ᾼ ᴘ ⇔Ȳ  

  Vaȸ ᾼ ȲMbȸ ᾼ ᴘ ⇔ȲVbȸ ᾼ ȴ 

ṅḔשׁ  

 



 
 

 

 

 

 

 

 

 

 

 

Ὠ  

  ứ :ɚ ứ -ῈӪ ɛ= ứ  

  M1V1N1=M2V2N2 (MⱢ ᴘ ⇔ȲVⱢ ứ ȲNⱢ ) 



 

 



 

  ֯ ứ ṿӣHClᾼ иᵑⱢ24.00ȳ21.45сȲ ᾼ  20сצ  

  ṷ Ȳ ֪╥20с ╥ѿ ậ0.12ᵌ ứᾼ Ȳ╝ậ0.125ᵌ  

  ṿӣᾼ ֵ 1̡ 2 сȲṶ ϱ ϡװ ứ╥ ֥ ᾼȲᴖ Ϛװ╥֪Ɫ 

  ứ ᴖᵐ⁯ӑ ֫ ᴥȴҫҵ ᾼy/xⱢ3/2Ȳ ⁄╥1.48ế1.66Ȳ Ϛװ 

  ᾼѩ ‍ ῺȲᵀ ϡװӼⱢ ứ Ȳᵐ⁯ ӑ ֫ ᴥȲṿѩ ϱсȴ ᴖ 

  ṕПȲӐװ ὨЄ ϱếᶺ Ṷ› ᾼ Ὠᵭ֥( ứ Ɫ20сȲ  

  иІѩ y/x Ɫ3/2)ȴ 

ч≈ 

ד ὑѿἏᾼ Ȳ ֯ᾼ ֥ ϱ( )ᾼ ὙȲ ᶺ ֯ ᴩ Л

ыֵᾼצ Ӣ Ȳ֯ ᵂᾼ ᾓϯד ‒דȲכד ᶺ ᾼ ắḆҒ

ȴӐװ ᾼѻ Ɫ ứȲ М כ ứפ Ȳ ч ᾼpH ṳ᷄ҏ ֥

ᾼ╓ӱ ȴ 

ד  ϡד   411132016 

411132009 

411132006 

ở֤ ᶪ  

╨  

Ѡׁӂ 

 

1. ᾼӭᾼⱢᴶȹ   
2.a ֫ ᾼ ╥Ш ȹ 

1.ɔӣ ứ ứ иІ (Na2CO3 ȶ(y/x)H2O2)ᾼѩ (y/x)ȴ 

2. о֥ᾬМȲY/Xᾼѩ Ɫᴶ? 

ḟ ᾼѠᾎ 

ӣ ứҠ М(Y/X)ᾼѩ ȴ МᾼNA2CO3Ɫ ȲҠӣ

ứ 

Ḋ 

ẠϽȳ ȳⱶ ȳⱶ ўȳҒ Ἧ ȳ Ӂњ ȳׄԓᵮ ȳ 

10сᵮ ȳ50с ȳ100с Ὦ*2 ȳ125с ᶮ *4ȳ 

250сứ *2ȴ 

֪ 

1. ԝҏ Мד ֪ȳ ֪ц ạ צ֪ ṷȹ 

֪: ứᾬ(ṿӣNa2CO3 (aq) ứHCl(aq)ȲᵓӣHCl(aq) ứ )ȴ 

ạ ֪:ứ ȳ╓ӱ ȳ ᵂϢ ȲῈӪ ứПNaCl(aq) ȴ 

֪:ứ ( ứ ל ῈӪ ứ )ȴ 

2. ԝҏד ֪ᾼ ₤ứ ȴ 



֪: 0.120ᴟ0.130ᵌᾼNa2CO3(s)ȴ  
ạ ֪:2ᴟ3 ᾼ ӧ ╓ӱ ȴ  

 ṅѠᾎשׁ

 

1. ứ  

2. Ṇ Ӫ Ȳӣẃ ӪῧᴥᴪᾬȲ Ὠṏֻȴ Ṇ Ӫ ᾼѻ иⱢכ ȴ

╥Ϛ ȲӦ ế о Ȳכ ὑѬ и כ

xNa2CO3ÅyH2O2Ÿ2xNa+(aq)+XCO3
2-(aq)+y H2O2 

3. о֥ᾬМȲY/Xᾼѩ Ɫᴶ?ẔМY Xᾼѩ ЛϚứ╥ ȲצҠ ╥Њ

І ṳḥצ ӱ МY/Xѩ Ȳӣ ứҠ М(Y/X)ᾼ

ѩ ȴ МᾼNA2CO3Ɫ ȲҠӣ ứ 

ṅḔשׁ  

☼ Ḕ : (ѿ☼ ᵧ )  



 
 

 

 

Ὠ  



ֽᴶ  

 ứ :ɚ ứ -ῈӪ ɛ= ứ  

 M1V1N1=M2V2N2 (MⱢ ᴘ ⇔ȲVⱢ ứ ȲNⱢ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ᵃᾼ Ὠ ќ═ Ԓᾼ ȹⱢШ ȹ 

Є ϱҠѿᵀЛ Ϛװ ҏẃᾼY/XⱢ1.726ᴖ ϡװ ҏẃᾼ Ɫ1.232Ȳ

ӂᶁ ẃЄⱢ1.479Ȳᴖ ᾼY/X⁄╥1.5ȲПἬѿ Л ╥֪Ɫ1.726

ế1.232Ẓ צ ЄȲ ԛ Ϛװҟ Ϛ ╥Л ӣᾼȴ 

ч≈ 

ӦӐ ᶺ ẞϠШ ȹᶺצШ ї ȳ ȳ∂  

֯NA2CO3ứ  ῺȲ ᵶצ ⇔H2CO3ᾐ ѿCO2ᾼᶮהҟ

H2CO3Ȳ PH ≡ ϱс֯ ứ ȲPH оѩ Ӑᾼ оЄ−ֵȲ ӢḆ

׆ ᾼ ȴ 

 

 



ד  ϡד   
411132004 

411132020 
ở֤ 

Ὥ  

ḝ  

 

ᾼиІהⱢ xNa2CO3öyH2O2ȲӼҠ כ Na2CO3ö(y/x)H 2O2ȲẔМ y xᾼѩ ЛϚ

ứ╥ ȲצҠ ҔᵶЊ Ȳ ₇ Іϱ ӱȲᶺ ֽᴶḖ ( y/x) Пѩ

? ᴖḖ xNa2CO3öyH2O2ᾼиІ ? 

ḟ ᾼѠᾎ 

ᶺ Ҡѿᵓӣ ứᾎ ḟ ȲБ῀ HCl ϡа Na2CO3ᾼ ứ ᴘ

ѩẂⱢ 2:1Ȳ ứ ῀ HClᾼ ᴘ ⇔Ȳ ᴖӣ ứ ∟ᾼ HClẃ ứ

иІМ y/x ᾼѩ ȴ 

Ḋ 

Ḋ :  

250mLứ 2 ȳ100ứ 1 ȳ125mL ᶮ 4 ȳ10mLᵮ ȳ50mL ȳ

50mL ứ ȳ100mL ὮȳẠϽ 2ќȳׄԓᵮ ȳⱶ ўȳⱶ ȳҒ Ἧ ȳ

њ  

₇ :  

 HClȳxNa2CO3öyH2O2ȳNa2CO3ȳNaClȳ ӧ ╓ӱ  

 

1.ԝҏ Мד ֪ȳ ֪ц ạ צ֪ ṷȹ 

֪ȸ 

1. ₇ᾼ ⇔ȸ0.1M HCI ȳ0.05M NaCl ế ȴ 

 

֪ȸ 

1. ᾼ ᴥȸ֯ 0.1M HCI ế ᾼ ứ МȲ ᾼ ᴥ Ḃ ȴ 

2. ứ ȸ ᴥᾼ оȲ ứ ứ ȴ 

3. ứ ȸ ứ ứ Мᾼ Ȳӣὑ ᾼ ⇔ȴ 

 

ạ ֪ȸ 

1. ӧ ╓ӱ ᾼṿӣȸױ╓ӱ ֯ 0.1M HCI ᾼ ứế ᾼ ứМ

ṿ   ӣϠ֝דᾼ ᵂḔ ế ứ ȴ 

2. ᵂḔ ȸ Л֝ ế ᴩ ứᾼ ᵂḔ ֯ М╥Ϛ ᾼȴ 

3. ⇔ȸ Мḥצ ẞ ⇔ᾼ оȲ֪ױҠѿ ⇔ Ɫ ạ ֪ȴ 

4. ȸ М ╥ӣ֝דᾼ ҟ ȴ 

 

2.ԝҏד ֪ᾼ ₤ứ  

12.  HCI ᾼ ⇔(0.1M) 

13.  NaCI ᾼ ⇔(0.05M) 

14.  ṿӣ HCI ẃ ứ ₇ Na2CO3 Ἤ ᾼ  

15.  ṿӣ ӧ ẃᵒ HCI ế NaCl ᾼ ứ  

16. נּ  HCI ế NaCl ᾼῈӪ ứ  



17.  ᾼ ⇔ 

18.  ᾼ ᾼ  

 

 ṅѠᾎשׁ

 

ứ :  

 

  ҼЂᾼứ Ȳ֯Ѭ М Ӣ І(H+Ἠ H3O+)По֥ᾬⱢ ȷ֯Ѭ

М Ӣ І(OHìì
-
)По֥ᾬⱢ ȴ 

╥Ϛ ȲӦ ế о Ȳכ ὑѬ и :כ  

xNa2CO3öyH2O2(aq) 2xNa+(aq) + xCO3
2-

(aq) +yH2O2(aq)  

ӣ ứҠѿ М(y/x) Пѩ Ȳѹ H2O2ế ᾼч Ҡѿἕ Л ȲӐ

Ɫ ứȴѿ ứϡа ᾼ ứפ Ɫϯ :  

 

ẃ :  

Ӵ Є

https://teaching.ch.ntu.edu.tw/gclab/doc/presentation/potentiometric -

titration - of - sodium- carbonate- zh.pdf  

 

ӧ ╓ӱ ᴥ :  

 

ӧ ╥ ӣᾼ╓ӱ Ȳ ӣὑ ứч ȴ Ẕ ᴥ цẔ֯Л֝

ԈϯᾼиІ ế ᴥ оȴ 

֯ ἤ ԈϯȲ ӧ ᵧ ᴥȲ֪ⱢẔиІ Ɫ ᾼᶮהȴ ֯ ᶮה

ϯȲиІ╥Л ᴥᾼȴ֯ ἤ ԈϯȲ ἤᾼ ІɎH+ɏ МếȲ иІ

כ ᾼᶮהȴ Ȳ ӧ ᵧ ᴥȴ ᴥᾼᶮה╥Ӧὑ֯ ἤ ԈϯȲ

ӧ ᾼиІ ӢϠḂ Ȳ ӢϠᵮןҠṓԏᾼ ϩȲ ᴖ ӱҏ ᴥȴ 

 

Ȳױ֪ ӧ ᾼ ᴥ оҠѿᵂⱢ ứч ᾼ ╓ӱ ȴ ч

ἤ Ɫ ἤ Ȳ ӧ ᾼ ᴥӦ ᴥ Ɫ ᴥȲױ оҠӣὑ╓ӱ ứᾼ ȴ 



 
ӧ  ה▐

 

 

 

 

 

 
ӧ ╓ӱ ᴥ  

ẃ :  

Ӵ Џ

https://vtedu.k12ea.gov.tw/uploads/1620615900413ooZxdW7B.pdf  

 

ᴩ ứᾼӭᾼⱢᴶ:  

 

֪ⱢӐ Ἤṿӣᾼ ứ HClṳ‍Ϛ ₇ȲẔ ⇔Ҡ ắ Ȳ֪֯ױ

ứ›ԒᵓӣϚ Na2CO3ẃ ứ ПӔ ᴘ ⇔Ȳ ᵍ ∟

ȴ 

 

Ϛ ₇ᾼ Ԉ:  

7.  1. ⇔ȸ Ϛ ₇Ӈ ẓצ ᾼ ⇔Ȳ ẞ 99.99%ѿϱȴ ⇔ᾼ ’╥

’ ₇Ӕ ἤᾼ ֪ ȴ 

8.  2. ứἤȸ Ϛ ₇ ד╥ ứᾼȲᵛ֯Ӕ ᾼ ׀ ԈϯЛὔи Ἠ

ȴ ᵗὑצ ’ ₇֯ṿӣ ᾼϚ ἤȴ 

9.  3. ⇔ȸ Ϛ ₇ᾼ ⇔Ἠᵶ Ӈ ᾼ ứȲ ṿӣֵ иέѠᾎ

ẃ Ẕ ⇔ȴ ҠѿҔ╗ иέȳ о иέ ȴ 

10.4.Ҕ ȸ Ϛ ₇ ֯ ᾼҔ Ḋ М ȲѿṮѦ׀ МᾼῈ ȳѬи

ἨẔ҃ᴆ╬ᾬ ᾼ ȴ ═’ᵗὑצ ₇ᾼ ứἤȴ 

צ.11.5 ȸ Ϛ ₇ Ϛצ Ὑ ᾼצ Ȳ ױ ∟ȲҠ

Ἠ ȴ ᵗὑצ ’֯ṿӣ ₇ ’═Ẕ ἤȴ 

ᴩῈӪ ứᾼӭᾼⱢᴶ:  



 

ứМᾼɦῈӪ ứɧȲẔᵂӣ╥ ᾼ ɎῈ ȳ ⇔ ɏȳ Ἤӣᾼ ₇

Ɏ╓ӱ ɏ ᵂɎ ȳ ứ ᵒ ɏ Ὠᾼ Ȳ Ṇ

ȴῈӪ ứἬ ὨⱢῈӪ Ȳ ứᾼиέ ὨМל ῈӪ ȲҠ Ӧ ȳ

ц Ӭ іϤᾼ Ἤ ᾼכ ȴ 

ứᾎ╥ѿ Мếч Ɫ ᾼ ứиέѠᾎȲ֯ ứМῈӪ ᾼᵂӣ

ѻ ╥ӣẃ ӔӦὑ і ᾼ ứ Ȳ ῈӪ ứᾼῈӪ −ЊȴѿӐ

ὨⱢẂȲῈӪ ЄЊⱢ 0.40 сᾼ HClȴ 

 

 

 

 

 

 

ᾐ ᴩϡװ ứᾼӭᾼⱢᴶ:  

 

ứ Ὼ ứ Ȳ МᵶЄ цẔԚ Ȳױ Ɫ Ȳṿ

ứ ЛὙ ȲҒ ᾐ Ҡѿ ѿцҟ Мᾼ CO2Ȳ ᾐ

2~3и ∟ pH ᶶ ϱсȲ ᴥ ᴥ ֫ ᴥȲԛ ᴩϡװ ứҬ ю

HCl ᴥ כ ᴥȲẞ ứ ȴ 

 

ṅḔשׁ  

 



 



 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

1.HCl ᾼ ứ:  

 
 

ϚװȸHCl ᾼ ᴘ ⇔(M)ȸ(0.120/105.99)*2=(22.70/1000)* CHCl*1Ȳ

HCl ⇔Ɫ 0.996Mȴ 

ϡװȸHCl ᾼ ᴘ ⇔(M)ȸ(0.127/105.99)*2=(22.90/1000)* CHCl*1Ȳ

HCl ⇔Ɫ 0.1046Mȴ 

2. ứ :  


