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LAMPIRAN 1  

PENENTUAN CaCO3 DENGAN GRAVIMETRI 

 

pengulangan 

 

 m1 (g) 

  

(m2) 

 

 (m3) 

Kadar 

CO2 (%) 

Kadar 

CaCO3 (%) 

1 84,8381 1,0003 85,7062 13,2160 30,0364 

2 82,5267 1,0001 83,4112 11,5588 26,2701 

3 82,1360 1,0005 83,0291 10,7346 24,3969 

4 82,1159 1,0003 82,9963 11,9864 27,2418 

5 81,6654 1,0004 82,5387 12,7049 28,8748 

6 82,5308 1,0000 83,4105 12,0300 27,3409 

7 83,1280 1,0002 84,0093 11,8876 27,0173 

 

Rumus persamaan CO2 : 

CO2 = 
(   )  

 
       

Persamaan CaCO3 : 

%CaCO3 = 
           ( )

            
       

Keteragan : 

X = massa beker+HCl  

S = massa sampel 

Y = massa beker+HCl+sampel 

Pengulangan 1 

CO2    = 
(                  )          

        
       

= 13,2160% 

g CO2    = (84,8381 + 1,0003) – 85,7062 

  = 0,1322 g 

Mol CO2  = 
     

      
 

  = 
      

  
  

  = 0,0030 mol 

Mol CO2 ≈ mol CaCO3 
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Gr CaCO3  = mol   Mr CaCO3 

  = 0,0030 mol   100 

  = 0,3005 gram CaCO3 

%CaCO3  = 
        

            
       

  = 
      

      
       

  = 30,0364% 

Pengulangan 2 

CO2    = 
(                  )          

        
       

= 11,5588% 

g CO2    = (82,5267 + 1,0001) – 83,4112 

  = 0,1156 g 

Mol CO2  = 
     

      
 

  = 
      

  
  

  = 0,0026 mol 

Mol CO2 ≈ mol CaCO3 

gr CaCO3  = mol   Mr CaCO3 

  = 0,0026 mol   100 

  = 0,2627 gram CaCO3 

%CaCO3  = 
        

            
       

  = 
      

      
       

  = 26,2701% 

Pengulangan 3 

CO2    = 
(                  )          

        
       

= 10,7346% 

g CO2    = (82,1360 + 1,0005) – 83,0291 
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  = 0,1074 g 

mol CO2  = 
     

      
 

  = 
      

  
  

  = 0,00224 mol 

mol CO2 ≈ mol CaCO3 

gr CaCO3  = mol   Mr CaCO3 

  = 0,0024 mol   100 

  = 0,2441gram CaCO3 

%CaCO3  = 
        

            
       

  = 
      

      
       

= 24,3969% 

Pengulangan 4 

CO2    = 
(                  )          

        
       

= 11,9864% 

g CO2    = (82,1159 + 1,0003) – 82,9963 

  = 0,1199 g 

mol CO2  = 
     

      
 

  = 
      

  
  

  = 0,0027 mol 

mol CO2 ≈ mol CaCO3 

gr CaCO3  = mol   Mr CaCO3 

  = 0,0027 mol   100 

  = 0,2725 gram CaCO3 

%CaCO3  = 
        

            
       

  = 
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= 27,2418% 

Pengulangan 5 

CO2    = 
(                  )          

        
       

= 12,7049% 

g CO2    = (81,6654+ 1,0004) – 82,5387 

  = 0,1271 g 

mol CO2  = 
     

      
 

  = 
      

  
  

  = 0,0029 mol 

mol CO2 ≈ mol CaCO3 

gr CaCO3  = mol   Mr CaCO3 

  = 0,0029 mol   100 

  = 0,2889 gram CaCO3 

%CaCO3  = 
        

            
       

  = 
      

      
       

= 28,8748% 

Pengulangan 6 

CO2    = 
(                  )          

        
       

= 12,0300% 

g CO2    = (82,5308+ 1,0000) – 83,4105 

  = 0,1203 g 

mol CO2  = 
     

      
 

  = 
      

  
  

  = 0,0027 mol 

mol CO2 ≈ mol CaCO3 
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gr CaCO3  = mol   Mr CaCO3 

  = 0,0027 mol   100 

  = 0,2734 gram CaCO3 

%CaCO3  = 
        

            
       

  = 
      

      
       

= 27,3409% 

Pengulangan 7 

CO2    = 
(                  )          

        
       

= 11,8876% 

g CO2    = (83,1280+ 1,0002) – 84,0093 

  = 0,1189 g 

mol CO2  = 
     

      
 

  = 
      

  
  

  = 0,0027 mol 

mol CO2 ≈ mol CaCO3 

gr CaCO3  = mol   Mr CaCO3 

  = 0,0027 mol   100 

  = 0,2702 gram CaCO3 

%CaCO3  = 
        

            
       

  = 
      

      
       

= 27,0173% 
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LAMPIRAN 2  

PENETAPAN CaCO3 DENGAN TITRASI 

pengulangan  m1 (g)                                                                                                                                                                                                                                                                                            V1 (mL) 
 

Vb(mL) 
warna TA 

kadar 

CaCO3 (%) 

1 0,5100 0,38 

1,08 

merah muda 15,8804 

2 0,5003 0,38 merah muda 16,1883 

3 0,5076 0,38 merah muda 15,9555 

4 0,5008 0,38 merah muda 16,1721 

5 0,5003 0,32 merah muda 17,5759 

6 0,5007 0,3 merah muda 18,0240 

7 0,5003 0,36 merah muda 16,6508 

 

Persamaan penentuan CaCO3 : 

%CaCO3  = (Vb – Vc)   N NaOH   50   (100/m sampel(kg)) 

N NaOH = 
          

  
 

  = 
          

    
 

Pengulangan 1 : 

%CaCO3 = (1,08 – 0,38)   2,314   50   (100/510) 

  = 15,8804% 

Pengulangan 2 : 

%CaCO3  = (1,08 – 0,38)   2,314   50   (100/500,3) 

  = 16,883% 

Pengulangan 3 : 

%CaCO3  = (1,08 – 0,38)   2,314   50   (100/507,6) 

  = 15,9555% 

Pengulangan 4 : 

%CaCO3  = (1,08 – 0,38)   2,314   50   (100/500,8) 

  = 16,1721% 

Pengulangan 5 :  

%CaCO3  = (1,08 – 0,32)   2,314   50   (100/500,3) 
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  = 17,5759% 

Pengulangan 6 : 

%CaCO3  = (1,08 – 0,30)   2,314   50   (100/500,7) 

  = 18,0240% 

Pengulangan 7 :  

%CaCO3  = (1,08 – 0,36)   2,314   50   (100/500,3) 

  = 16,6508% 
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LAMPIRAN 3 

PENENTUAN PRESISI (%RSD) 

Presisi metode gravimetri 

Pengulangan  Kadar CaCo3 (Xi -  ̅)
2 

1 30,0364 7,4269 

2 26,2701 1,0838 

3 24,3969 8,4930 

4 27,2418 0,0048 

5 28,8748 2,4449 

6 27,3409 0,0009 

7 27,0173 0,0864 

  ̅ = 27,3112 ∑ = 19,5407 

 

SD  = √
∑     -  ̅ 

 

  - 
 

 = √
       

  - 
 

 = 2,1335 

%RSD  = 
  

 ̅
   100% 

  = 
      

       
   100% 

  = 7,8118% 

Penentuan CV Horwitz 

CV Horwiz  =  
  -        

 

  =  
        

 

  = 2,4314 
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Presisi metode titrasi  

Pengulangan  Kadar CaCo3 (Xi -  ̅)
2 

1 15,8804 0,5699 

2 16,1883 0,1998 

3 15,9555 0,4621 

4 16,1721 0,2145 

5 17,5759 0,8848 

6 18,0240 1,9285 

7 16,6508 0,0002 

  ̅ = 16,6353 ∑ = 4,2598 

 

SD  = √
∑     -  ̅ 

 

  - 
 

 = √
      

  - 
 

 = 0,8426 

%RSD  = 
  

 ̅
   100% 

  = 
      

       
   100% 

  = 5,0651% 

Penentuan CV Horwitz 

CV Horwiz  =  
  -        

 

  =  
        

 

  = 2,6199 
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LAMPIRAN 4  

PENENTUAN KETIDAKPASTIAN PENGUKURAN 

Sumber Ketidakpastian Metode Gravimetri 

Sumber ketidakpastian nilai Ketidakpastian asal Ketidakpastian baku 

Neraca 1 5,7735 10
-5

 5,7735 10
-5

 

Mr CaCO3 - 0,0024 0,0024 

Presisi - 0,8063 0,8063 

Ketidakpastian gabungan 0,8089 

Ketidakpastian diperluas 1,6178 

 

1. Massa sampel 

Faktor kalibrasi neraca  

µ kal   = 
 

√ 
  

      

√ 
          

- 
 

2. Ketidakpastian Mr CaCO3 

Elemen Berat atom 
Ketidakpastian 

melekat U 

Ketidakpastian standar 

U(e)/√  

Ca 40,078 0,004 0,0023 

C 12,0107 0,0008 0,00046 

O 15,9994 0,0003 0,00017 

Menghitung berat molekul CaCO3 : 

Mr CaCO3  = 40,078 + 12,0107 + (3   15,9994) 

  = 100,0869 g/mol 

Menghitung ketidakpastian berat molekul CaCO3 : 

U (Mr CaCO3) = √                    (          )    

 = 0,0024 g/mol 

3. Ketidakpastian presisi metode gravimetri : 

µp =  
  

√ 
 = 

      

√ 
 = 0,8063 
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Sumber Ketidakpastian Metode Volumetri 

Sumber ketidakpastian Nilai Ketidakpastian asal Ketidakpastian baku 

Buret 10mL 10 Fk = 0,0115 

Fm = 0,0084 

0,0142 

Pipet ukur 10mL 10 Fk = 0,0375 

Fm = 0,0084 

0,0378 

Labu ukur 100mL 100 Fk = 0,0704 

Fm = 0,147 

0,1629 

Neraca analitik 0,5 5,7735 10
-5

 5,7735 10
-5

 

Presisi - 0,3184 0,3184 

Mr CaCO3 - 0,0024 0,0024 

Ketidakpastian gabugan 0,3265 

Ketidakpastian diperluas 0,653 

 

1. Ketidakpastian buret 10 mL 

a. Faktor kalibrasi 

µ kal  = 
 

√ 
  

    

√ 
         

b. Faktor muai  

µ FM = 
                         

√ 
   

  = 
                   -    

√ 
   

  = 0,0084 

µc (LU) = √(    )         

  = √(      )            

  = 0,0142 

2. Ketidakpastian pipet ukur  10 mL 

a. Faktor kalibrasi pipet  

µ kal = 
 

√ 
  

     

√ 
         

b. Faktor muai  

  FM = 
                          

√ 
   

= 
                   -    

√ 
  

= 0,0084 
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      µc (PV) = √(    )          

   = √(      )            

   = 0,0378 

3. Ketidakpastian labu ukur 100 mL 

a. Faktor kalibrasi labu ukur 

µ kal   = 
 

√ 
  

     

√ 
         

b. Faktor muai 

µ FM   = 
                          

√ 
   

  = 
                    -    

√ 
   

  = 0,147 

µc (PU) = √(    )         

  = √(      )           

  = 0,1629
 

 

4. Massa sampel 

Faktor kalibrasi neraca  

µ kal   = 
 

√ 
  

      

√ 
          

- 
 

5. Ketidakpastian Mr CaCO3 

Elemen Berat atom 
Ketidakpastian 

melekat U 

Ketidakpastian standar 

U(e)/√  

Ca 40,078 0,004 0,0023 

C 12,0107 0,0008 0,00046 

O 15,9994 0,0003 0,00017 

 

Menghitung berat molekul CaCO3 : 

Mr CaCO3  = 40,078 + 12,0107 + (3   15,9994) 
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  = 100,0869 g/mol 

Menghitung ketidakpastian berat molekul CaCO3 : 

U (Mr CaCO3) = √                    (          )    

 = 0,0024 g/mol 

6. Ketidakpastian presisi metode volumetri :  

µp =  
  

√ 
 = 

      

√ 
  = 0,3184 
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LAMPIRAN 5 

PENENTUAN KETIDAKPASTIAN GABUNGAN 

METODE GRAVIMETRI 

Sumber ketidakpastian nilai Ketidakpastian asal Ketidakpastian baku 

Neraca 1 5,7735 10
-5

 5,7735 10
-5

 

Mr CaCO3 - 0,0024 0,0024 

Presisi  - 0,8063 0,8063 

Ketidakpastian gabungan  0,8089 

Ketidakpastian diperluas  1,6178 

 

Rumus ketidakpastian gabungan :  

µG = √(
   

  
)   (

   

 
)         kadar % 

Hasil perhitungan ketidakpastian gabungan : 

µG =√(
        

 
)   (        )   (

         

 
)       % 

µG = √(
         

- 

 
)   (      )  (

      

       
)                

µG = 0,8089% 

METODE VOLUMETRI 

Sumber ketidakpastian Nilai  Ketidakpastian asal  Ketidakpastian baku 

buret 10mL 10 Fk = 0,0115 

Fm = 0,0084 

0,0142 

Pipet ukur 10mL 10 Fk = 0,0375 

Fm = 0,0084 

0,0378 

Labu ukur 100mL 100 Fk = 0,0704 

Fm = 0,147 

0,1629 

Neraca analitik 0,5 5,7735 10
-5

 5,7735 10
-5

 

Presisi  - 0,3184 0,3184 

Ketidakpastian gabugan  0,3265 

Ketidakpastian diperluas  0,653 

 

Rumus ketidakpastian gabungan :  

µG = √(
   

  
)   (

   

 
)         kadar % 
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Hasil perhitungan ketidakpastian gabungan : 

µG =√(
         

   
)   (

     

 
)   (

       

 
)   (

        

 
)    (

         

 
)       kadar % 

µG = √(
      

    
)   (

      

  
)   (

      

   
)   (

       
- 

   
)     (

      

       
)      16,6353 % 

µG = 0,3265% 
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LAMPIRAN 6 

KETIDAKPASTIAN DIPERLUAS 

Selang kepercayaan 95% 

Rumus ketidakpastian diperluas : 

U = K   µG 

Keterangan: 

U : ketidakpastian diperluas 

K : faktor cakupan  

µG : ketidakpastian gabungan   

hasil perhitungan ketidakpastian dierluas metode gravimetri: 

U = 2   0,8089 % 

U = 1,6178 % 

hasil perhitungan ketidakpastian dierluas metode volumetri: 

U = 2   0,3265 % 

U = 0,653 % 
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LAMPIRAN 7 

Uji t 

No Gravimetri  Volumetri  

Kadar (%) (xi - ̅)
2 

Kadar (%) (xi - ̅)
2 

1 30,0364 7,4270 15,8804 0,5698 

2 26,2701 1,0839 16,1883 0,1998 

3 24,3969 8,4931 15,9555 0,4621 

4 27,2418 0,0048 16,1721 0,2145 

5 28,8748 2,4449 17,5759 0,8847 

6 27,3409 0,0009 18,0240 1,9285 

7 27,0173 0,0864 16,6508 0,0002 

  ̅  = 27,3112 Ʃ = 19,5410  ̅ = 16,6353 Ʃ = 4,2591 

SD 1,8046 0,8425 

SD
2
 3,2568 0,7099 

db = 12 

 

Persamaan yang digunakan :  

t = 
     -    

 √
 

  
    

 

  

 

dengan   

S  = 
(  -  )   

       -     
 

(      )- 
 

S  = 
(  - )         (  - )       

(    )- 
 

 = 
               

  
 

 = 1,98335 

 

 

 

 

Nilai t hitung  

t  = 
         -        

        √
 

 
   

 

 

 

 = 
       

        √
 

 
   

 

 

 

 = 10,0702 
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LAMPIRAN 8 

TABEL TITK PRESENTASE DISTRIBUSI T 

 

 


