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Lampiran 7 

PROSEDUR PEMERIKSAAN SAMPEL 

1. Pemeriksaan kadar kesadahan  

Prinsip Pemeriksaan : 

Pemeriksaan kadar kesadahan total, kesadahan kalsium (Ca) menggunakan metode Titrimetri 

dengan EDTA secara Titrasi 

 

Alat dan Bahan : 

a. Alat 

1) Pipet Tetes 

2) Pipet Ukur 

3) Erlenmeyer 

4) Bulb 

5) Gelas Ukur 

6) Corong 

7) Buret 

b. Bahan 

1) Standarisasi EDTA 

- CaCl2 0.05 N 

- Aquadest 40 m 

- Buffer pH 10 

- EBT 

2) Pemeriksaan Sampel  

- Sampel Air 

- EBT 

- Buffer pH 10 

Prosedur Pemeriksaan : 

a. Standarisasi EDTA oleh Larutan CaCl2 0.05 N 

1) Pipet 10 ml larutan CaCl2 dan masukkan kedalam erlenmeyer 

2) Tambahkan 40 ml aquadest 

3) Tambahkan 1 ml Buffer pH 10 

4) Lalu, tambahkan indikator EBT secukupnya 

5) Titrasi hingga berubah warna menjadi biru 

b. Pemeriksaan Sampel Air (Pemeriksaan Kesadahan Total CaO) 

1) Ambil 100 ml sampel menggunakan gelas ukur, lalu masukkan kedalam erlenmeyer 

2) Tambahkan 5 ml buffer pH 10 

3) Tambahkan sedikit indikator EBT menggunakan sendok reagen 

4) Lakukan titrasi hingga berubah warna menjadi biru 

 

Perhitungan : 

a. Standarisasi EDTA untuk CaCl2 0.05 N 

Rumus :  

N1 × V1 = N2 × 



b. Kesadahan Total CaO 

  

   

 

 

2.  Pemeriksaan  kadar  nitrit  

Prinsip Pemeriksaan  

Pemeriksaan kadar nitrit secara spektrofotometer dengan menggunakan metode diazotisasi 

Alat dan bahan  

a. Alat 

1. Pipet volume  

2. Tabung reaksi 

3. Pipet tetes 

4. Spektofotometer 

5. Gelas ukur  

6. Labu takar 

7. Corong 

8. Rak tabung 

b. Bahan  

1. Air sampel 

2. Asam sulfanilamid 

3. Larutan n-Naftil 

4. Aquadest 

5. Induk nitrit 

Prosedur Kerja 

 Perhitungan  Pembuatan Larutan  Standarisasi 0.025  ppm, 0,05 ppm, 0,1 ppm, 0,2  ppm, 

0,4  ppm, dan 0,6  ppm, dengan menggunakan rumus pengenceran (Induk 5 ppm) 

Dik  : ppm1 =  Induk 5 ppm 

   ppm2 =  larutan standarisasi yang dicari (0.025  ppm, 0,05 ppm,   

     0,1 ppm, 0,2  ppm, 0,4  ppm, dan 0,6  ppm,) 

V2 = Volume labu takar yang dipakai (25 ml) 

Dit  : V1? 

Jwb  :  

ppm1 × V1  = ppm2 × V2 

 5    × V1 = 0.025   ×  25 

            V1     =  
     

 
 

            V1     =  0,125 ml 

 

 

 

ppm1 × V1  = ppm2 × V2 

 5    × V1 = 0.05   ×  25 

            V1     =  
    

 
 

                V1     = 0,25 ml 

Kesadahan Total  = 
    

   
 × Vp × Np × 56 × 0.1 



ppm1 × V1  = ppm2 × V2 

 5    × V1 = 0.1    ×  25 

            V1     =  
   

 
 

                V1     =  0,5 ml 

 

ppm1 × V1  = ppm2 × V2 

 5    × V1 = 0.2    ×  25 

            V1     =  
 

 
 

            V1     = 1 ml 

ppm1 × V1  = ppm2 × V2 

 5    × V1 = 0.4    ×  25 

            V1     =  
  

 
 

                V1      = 2 ml 

ppm1 × V1  = ppm2 × V2 

 5    × V1 = 0.6 ×  25 

            V1     =  
  

 
 

                 V1     =  3 ml 

a. Membuat Kurva Kalibrasi Nitrit (NO3) 

1. Membuat larutan standar Nitrit (0.025  ppm, 0,05 ppm, 0,1 ppm,   0,2  ppm, 0,4  

ppm, dan 0,6  ppm,) 

2. Pipet 0,125  ml (0.025 ppm), 0,25 ml (0.05 ppm), 0,5 ml (0.1 ppm),  1 ml (0.2 

ppm), 2 ml (0.4 ppm), dan  3 ml (0.6  ppm) Larutan Nitrit masukkan ke dalam labu 

takar. 

3. Tambahkan 5 tetes asam sulfanilamid dan 5 tetes n-naftil pada masing – masing 

labu takar. 

4. Tambahkan masing – masing labu takar dengan aquadest sampai tanda batas, lalu 

homogenkan. 

5. Baca absorbansi di spektrofotometer dengan λ 543 nm 

6. Masukkan kedalam kuvet sampai tanda bats dan lap kuvet dengan tissue kering 

7. Letakkan kuvet yang sudah di isi kedalam alat spektrofotometri sesuai urutan 

sampel 

b. Pemeriksaan Nitrit Pada Sampel 

1. Ambil 10  ml sampel masukkan ke dalam tabung reaksi. 

2. Tambahkan 5 tetes asam sulfanilamid dan 5 tetes n-naftil 

3. Tambahkan dengan aquadest secukupnya, lalu homogenkan. 

4. Baca absorbansi di spektrofotometer dengan λ 543 nm. 

Hasil Pengamatan 

No Xi X Yi Y xi-x yi-y xi-x^2 yi-y^2 (xi-x)(Yi-Y) 

1 0,025 0,23 0,099 0,262 -0,205 -0,163 0,042025 0,026569 0,033415 

2 0,05 0,23 0,245 0,262 -0,18 -0,017 0,0324 0,000289 0,00306 

3 0,1 0,23 0,258 0,262 -0,13 -0,004 0,0169 0,000016 0,00052 

4 0,2 0,23 0,26 0,262 -0,03 -0,002 0,0009 4E-06 0,00006 

5 0,4 0,23 0,35 0,262 0,17 0,088 0,0289 0,007744 0,01496 

6 0,6 0,23 0,36 0,262 0,37 0,098 0,1369 0,009604 0,03626 

 ∑ 1,375 0,23 1,572 0,262 1,145 1,31 1,311025 1,7161 1,49995 



  

 Mencari x dan y 

 Mencari a dan b 

 

 Persamaan Kurva 

Y  = ax + b 

= (0,34× 0.025) + 0,183 

= 0,1915 

 

Y  = ax + b 

  = (0,34 × 0,05) + 0,183 

= 0,2 

 

Y  = ax + b 

= (0,34 × 0,1) + 0,183 

= 0,219 

 

Y  = ax + b 

= (0,34× 0,2) + 0,183 

= 0,251 

Y  = ax + b 

= (0,34 × 0,4) + 0,183 

= 0,319 

 

Y  = ax + b 

= (0,34 × 0,6) + 0,183 

= 0,387 

 

 Kurva Standarisasi 

 

 Perhitungan Sampel  

Rumus : 

0,1915 0,2 0,217 
0,251 

0,319 

0,387 

0

0,1

0,2

0,3

0,4

0,5

0,025 0,05 0,1 0,2 0,4 0,6

Kurva Standarisasi Nitrit  

X = 
   

 
 

X = 
     

 
 

X = 0,23 

Y = 
   

 
 

Y = 
     

 
 

Y = 0,262 

Slope (a)    = 
 (    )(    )

 (    ) 
 

                 = 
      

     
  

                   = 0,34 

Intercep (b)   Y= ax + b 

                          = Y - ax 

                          = 0,262 – (0,34) (0,23) 

                          = 0,183 

X     =  
𝑦 𝑏

𝑎
 

 



3.  Pemriksaan Kadar Nitrat  

 Prinsip Pemeriksaan : 

Reaksi yang terjadi antara nitrat dan brusin akan menghsilkan warna kuning yang secara 

kolorimetri dapat dipakai untuk memperkirakan konsentrasi nitrat. Intenitas warna tersebut 

diukur pada kecepatan reaksi ion nitrat dengan brusin ditentukan oleh jumlah pans yang 

dipindahkan. 

  Alat dan bahan  

a. Alat 

1. Pipet volume  

2. Tabung reaksi 

3. Pipet tetes 

4. Spektofotometer 

5. Gelas ukur  

6. Labu takar 

7. Corong 

8. Rak tabung 

b. Bahan  

1. Air sampel 

2. Brusin 

3. Asam Sulfat (H2SO4 ) 

4. Aquadest 

Prosedur Kerja 

 Perhitungan  Pembuatan Larutan  Standarisasi 0.1  ppm, 0.5  ppm, 1 ppm, 3   ppm, dan 5  

ppm, dengan menggunakan rumus pengenceran (Induk 10 ppm) 

Dik  : ppm1 =  Induk 10 ppm 

   ppm2 =  larutan standarisasi yang dicari (0.1  ppm, 0,5  ppm,  

     1 ppm, 3 ppm, dan 5 ppm) 

V2 = Volume labu takar yang dipakai (25 ml) 

Dit  : V1? 

Jwb  :  

ppm1 × V1  = ppm2 × V2 

 10   × V1 = 0.1  ×  25 

            V1     =  
   

  
 

            V1     =  0,25  ml 

ppm1 × V1  = ppm2 × V2 

 10   × V1 = 3   ×  25 

            V1     =  
  

  
 

                V1     = 7, 5 ml 

ppm1 × V1  = ppm2 × V2 

 10    × V1 = 0.5    ×  25 

            V1     =  
    

 
 

                V1     =  1,25 ml 

ppm1 × V1  = ppm2 × V2 

 5    × V1 =  5    ×  25 

            V1     =  
   

  
 

            V1     = 12,5 ml 



 

ppm1 × V1  = ppm2 × V2 

 10    × V1 = 1   ×  25 

            V1     =  
  

  
 

                V1      = 2,5 ml 

 

a. Membuat Kurva Kalibrasi Nitrit (NO3) 

1. Membuat larutan standar Nitrat (0.1  ppm, 0,5 ppm, 1 ppm,   3 ppm, dan 5  ppm)  

2. Pipet 0,25 ml (0.1 ppm), 1,25  ml (0.5 ppm), 2,5  ml (1 ppm),  7,5 ml (3 ppm), dan  12,5 

ml (5 ppm) Larutan nitrat masukkan ke dalam labu takar. 

3. Tambahkan 0,25  ml larutan brusin pada masing – masing labu takar., lalu 

dihomogenkan   

4. Tambahkan Larutan H2SO4 kedalam labu takar tetes demi tetes. 

5. Dinginkan  

6. Baca absorbansi di spektrofotometer dengan λ 410 nm 

7. Masukkan kedalam kuvet sampai tanda bats dan lap kuvet dengan tissue kering 

8. Letakkan kuvet yang sudah di isi kedalam alat spektrofotometri sesuai urutan sampel 

b. Pemeriksaan Nitrit Pada Sampel 

1. Periksa dahulu sampel, apakah terdapat sisa klor. 

2. Kalau negatif, ambil 5 ml masukkan kedalam erlenmeyer  50 ml. 

Bila sampel mengndung klor maaka harus dihilangkan dengan menambahkan 1 tetes 

(0,05 ml) larutan sodium arsenit  untuk setiap 0,10 mg klor dan dicmpur. 

3. Tambahkan 0,25  ml larutan brusin pada masing – masing labu takar., lalu 

dihomogenkan   

4. Tambahkan Larutan H2SO4 kedalam labu takar tetes demi tetes. 

5. Dinginkan  

6. Baca absorbansi di spektrofotometer dengan λ 410 nm 

7. Masukkan kedalam kuvet sampai tanda bats dan lap kuvet dengan tissue kering 

8. Letakkan kuvet yang sudah di isi kedalam alat spektrofotometri sesuai urutan sampel 

Hasil Pengamatan  

No Xi X Yi Y xi-x yi-y xi-x^2 yi-y^2 

(xi-x)(Yi-

Y) 

1 0,1 1,92 0,09 0,23 -1,82 -0,14 3,3124 0,0196 0,2548 

2 0,5 1,92 0,112 0,23 -1,42 -0,118 2,0164 0,013924 0,16756 

3 1 1,92 0,115 0,23 -0,92 -0,115 0,8464 0,013225 0,1058 

4 3 1,92 0,269 0,23 1,08 0,039 1,1664 0,001521 0,04212 

5 5 1,92 0,912 0,23 3,08 0,682 9,4864 0,465124 2,10056 

  ∑ 
9,6   1,498   0 0,348 16,828 0,121104 2,67084 



 Mencari x dan y 

 Mencari a dan b 

 Persamaan Kurva 

Y  = ax + b 

= (0,158× 0.1) + 0,183 

= 0,1988 

 

Y  = ax + b 

  = (0,158 × 0,5) + 0,183 

= 0,262 

 

    Y  = ax + b 

= (0,158 × 1) + 0,183 

= 0,341 

 

Y  = ax + b 

= (0,158× 3) + 0,183 

= 0,657 

 

 

    Y  = ax + b 

  = (0,158 × 5) + 0,183 

  = 0,973 

 Kurva Standarisasi 

 

 

 Perhitungan Sampel  

Rumus : 

0

1

2

3

4

5

6

0,1988 0,262 0,341 0,657 0,973

Standarisasi Kurva Nitrat  

X = 
   

 
 

X = 
   

 
 

X = 1,92  

Y = 
   

 
 

Y = 
      

 
 

Y = 0,23 

Slope (a)    = 
 (    )(    )

 (    ) 
 

                 = 
       

      
  

                   = 0,158 

Intercep (b)   Y= ax + b 

                       = Y - ax 

                          = 0,23 – (0,158) (0,23) 

                        = 0,183 

X     =  
𝑦 𝑏

𝑎
 

 



4. Pemeriksaan Kadar Sulfat 

 Prinsip Pemeriksaan 

Pemeriksaan kadar sulfat pada sampel air menggunakan metode Turbidimeter secara 

spektrofotometri. 

 

Alat dan Bahan  

a. Alat 

1. Tabung Reaksi 

2. Pipet Volume 10 ml 

3. Pipet Volume 5 ml 

4. Bulb 

5. Rak Tabung 

6. Labu Takar 25 ml 

7. Gelas Ukur 

8. Erlenmeyer 

9. Sendok Reagen 

10. Kuvet 

11. Spektofotometer 

 

b. Bahan 

1. Sampel Air Keran 

2. Aquadest 

3. Bubuk BaCl2 

4. Larutan Sulfat 

5. Larutan Kondisioning 

Prosedur Kerja 

 Perhitungan Pembuatan Larutan Standarisasi 0.06 ppm, 0.1 ppm, 0.3 ppm, 0.5 ppm dengan 

menggunakan rumus pengenceran (Induk 5 ppm) 

Dik  : ppm1 = Induk 5 ppm 

 ppm2   = larutan standarisasi yang dicari (0.06 ppm, 0.1  ppm, 0.3 ppm,   0.5 ppm) 

V2 = Volume labu takar yang dipakai (25 ml) 

Dit  : V1? 

Jwb  :  

ppm1 × V1  = ppm2 × V2 

 5  × V1 = 0.06    ×  25 

V1     = 
   

 
 

V1     = 0.3 ml  

 

 

 

 

ppm1 × V1  = ppm2 × V2 

  5  × V1    = 0.1    ×  25 

V1       =  
   

 
 

        V1      = 0.5 ml  

 

 

 

 



ppm1 × V1  = ppm2 × V2 

  5  × V1   = 0.3   ×  25 

V1      = 
   

 
 

V1      = 1.5 ml 

 

ppm1 × V1  = ppm2 × V2 

  5  × V1  = 0.5 ×  25 

V1     = 
    

 
 

V1     = 2.5 ml 

 

a. Pembuatan Larutan Standar  

1. Lakukan pengenceran untuk membuat larutan standar Sulfat 0.06 ppm, 0.1 ppm, 0.3 ppm 

dan 0.5 ppm 

2. Pipet 1.5 ml (0.3 ppm), 2.5 ml (0.5 ppm), untuk  (0.06 ppm) menggunakan pipet tetes 

sebanyak 0.3 ml atau 6 tetes dan untuk (0.1 ppm) sebanyak 0.5 ml atau 10 tetes  larutan 

Sulfat. Lalu, masukkan ke dalam labu takar yang berbeda-beda 

3. Tambahkan 1.25 ml larutan kondisioning ke dalam labu takar dan tambahkan setengah 

sendok BaCl2 

4. Tambahkan masing – masing labu ukur dengan aquadest sampai tanda batas, lalu 

homogenkan. 

5. Baca absorbansi di spektrofotometer dengan λ 450 nm. 

b. Pemeriksaan Amoniak Pada Sampel 

1. Ambil 100  ml sampel, masukkan ke dalam tabung reaksi. 

2. Tambahkan 1.25 ml larutan kondisioning kedalam tabung reaksi dan tambahkan setengah 

sendok BaCl2. Lalu, homogenkan 

3. Tambahkan dengan aquadest ssecukupnya, lalu homogenkan. 

4. Apabila sudah dingin, baca absorbansi di spektrofotometer dengan λ 450 nm. 

Hasil Pengamatan 

No Xi Yi (Xi – X) (Yi – Y)  (Xi – X)
2
 (Yi – Y)

2
 (Xi – X) × (Yi – Y) 

1 0.06 -0.003  0.18  0.113 0.0324 0.012 0,0203 

2 0.1 0.001  0.14  0.109 0.0196 0.0118 0,0152 

3 0.3 0.073 0.06  0.037 0.0036 0.0013 -0.0022 

4 0.5 0.384  0.26 0.274 0.075 0.0676 0.0071 

∑ 0.96 0.453 0 0,05 0,1302 0,0927 0,104 

 Mencari x dan y

X = 
  

 
 

  = 
    

 
 

  = 0.24 

   

Y = 
  

 
 

 =
     

 
 

 = 0.11 

 

 

 

 



Cari terlebih dahulu a dan b : 

      Slope (a)  = 
 (    )(    )

 (    ) 
 

          = 
     

      
  

       =  0,79 

Intersep (b) 

Y = ax + b 

0,11 = 0,79 ( 0,24) + b 

    b= 0,11- 0,189 

 = -0,079 

 Persamaan Kurva 

Y = ax + b 

= (0,79)(0.06) + (-0,079) 

= -0,032 

Y = ax + b 

= (0,79)(0.3) + (-0,079) 

= 0.158 

Y = ax + b 

= (0,79)(0.1) + (-0,079) 

= 0 

Y = ax + b 

= (0,79)(0.5) + (-0,079) 

= 0,316 

 

 Kurva standarisasi 

 

 

 Perhitungan Sampel  

Rumus : 

 

 

-0,032 
0 

0,158 

0,316 

-0,1

0

0,1

0,2

0,3

0,4

0,06 0,1 0,3 0,5

Kurva Standarisasi Sulfat 

X     =  
𝑦 𝑏

𝑎
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Lampiran 11 

Output  

Pengolahan Data dengan Menggunakan Software SPSS 

Distribusi statistik  

Statistics 

  Kesadahan Sulfat Nitrat Nitrit 

N Valid 54 54 54 54 

Missing 0 0 0 0 

 Mean 16.4796 .4249 .2583 .0324 

Median 17.5000 .1850 .2100 .0205 

Std. Deviation 5.71722 .62502 .17685 .04183 

Variance 32.687 .391 .031 .002 

Minimum 1.90 -.05 .13 -.03 

Maximum 25.00 2.40 1.29 .20 

 

Univariate Analysis of Variance 

 
Descriptive Statistics 

Dependent Variable:Kesadahan 

Ketebal
an Pasir 

Ketebala
n Zeolit 

Ketebala
n Carbon 
Aktif  Mean Std. Deviation N 

0cm 0 cm 0 cm 67.5000 3.53553 2 

20 cm 61.2500 1.76777 2 

40 cm 48.7500 1.76777 2 

Total 59.1667 8.75595 6 

20 cm 0 cm 62.5000 .00000 2 

20 cm 50.0000 7.07107 2 

40 cm 40.0000 3.53553 2 

Total 50.8333 10.68488 6 

40 cm 0 cm 46.2500 1.76777 2 

20 cm 26.2500 1.76777 2 

40 cm 31.2500 5.30330 2 

Total 34.5833 9.67169 6 

Total 0 cm 58.7500 10.09331 6 

20 cm 45.8333 16.32993 6 

40 cm 40.0000 8.36660 6 

Total 48.1944 13.92748 18 

10cm 0 cm 0 cm 66.2500 1.76777 2 

20 cm 51.2500 1.76777 2 

40 cm 47.5000 7.07107 2 



Total 55.0000 9.48683 6 

20 cm 20 cm 52.5000 3.53553 4 

40 cm 32.5000 3.53553 2 

Total 45.8333 10.80123 6 

40 cm 0 cm 50.0000 3.53553 2 

20 cm 43.7500 5.30330 2 

40 cm 15.0000 3.53553 2 

Total 36.2500 17.01103 6 

Total 0 cm 58.1250 9.65553 4 

20 cm 50.0000 5.00000 8 

40 cm 31.6667 15.05545 6 

Total 45.6944 14.42031 18 

20cm 0 cm 0 cm 61.2500 1.76777 2 

20 cm 50.0000 3.53553 2 

40 cm 32.5000 3.53553 2 

Total 47.9167 13.17352 6 

20 cm 0 cm 46.2500 8.83883 2 

20 cm 40.0000 10.60660 2 

40 cm 18.7500 5.30330 2 

Total 35.0000 14.49138 6 

40 cm 0 cm 36.2500 5.30330 2 

20 cm 31.2500 8.83883 2 

40 cm 12.5000 3.53553 2 

Total 26.6667 12.21338 6 

Total 0 cm 47.9167 12.18777 6 

20 cm 40.4167 10.53763 6 

40 cm 21.2500 9.71468 6 

Total 36.5278 15.41435 18 

Total 0 cm 0 cm 65.0000 3.53553 6 

20 cm 54.1667 5.84523 6 

40 cm 42.9167 8.86237 6 

Total 54.0278 11.08586 18 

20 cm 0 cm 54.3750 10.68000 4 

20 cm 48.7500 7.67649 8 

40 cm 30.4167 10.17554 6 

Total 43.8889 13.26268 18 

40 cm 0 cm 44.1667 7.01189 6 

20 cm 33.7500 9.32068 6 

40 cm 19.5833 9.67169 6 

Total 32.5000 13.22876 18 

Total 0 cm 54.5313 11.40975 16 

20 cm 45.8750 11.18843 20 

40 cm 30.9722 13.31571 18 

Total 43.4722 15.19074 54 

 

 

 

 

 



Univariate Analysis of Variance 

Between-Subjects Factors 

  Value Label N 

Ketebalan Pasir 0 0cm 18 

1 10cm 18 

2 20cm 18 

Ketebalan Zeolit 0 0 cm 18 

1 20 cm 18 

2 40 cm 18 

Ketebalan Carbon Aktif  0 0 cm 16 

1 20 cm 20 

2 40 cm 18 

 

Descriptive Statistics 

Dependent Variable:Nitrit 

Ketebala
n Pasir 

Ketebalan 
Zeolit 

Ketebalan 
Carbon 
Aktif  Mean Std. Deviation N 

0cm 0 cm 0 cm .09000 .014142 2 

20 cm .04000 .014142 2 

40 cm .03250 .010607 2 

Total .05417 .029735 6 

20 cm 0 cm .08250 .010607 2 

20 cm .05700 .024042 2 

40 cm .00500 .001414 2 

Total .04817 .037237 6 

40 cm 0 cm .06000 .014142 2 

20 cm .00305 .004172 2 

40 cm .00950 .000707 2 

Total .02418 .028664 6 

Total 0 cm .07750 .017248 6 

20 cm .03335 .027708 6 

40 cm .01567 .014038 6 

Total .04217 .032972 18 

10cm 0 cm 0 cm .08500 .002828 2 

20 cm .03700 .046669 2 

40 cm -.00190 .001273 2 

Total .04003 .044197 6 

20 cm 20 cm .00330 .000945 4 

40 cm -.00050 .000707 2 

Total .00203 .002118 6 

40 cm 0 cm .05000 .014142 2 

20 cm .00650 .000707 2 

40 cm -.00500 .004243 2 

Total .01717 .026776 6 

Total 0 cm .06750 .021856 4 



20 cm .01253 .023275 8 

40 cm -.00247 .002875 6 

Total .01974 .032327 18 

20cm 0 cm 0 cm .08950 .000707 2 

20 cm .01400 .008485 2 

40 cm -.00260 .001131 2 

Total .03363 .044074 6 

20 cm 0 cm .04500 .021213 2 

20 cm -.00250 .004950 2 

40 cm -.00050 .013435 2 

Total .01400 .026616 6 

40 cm 0 cm .02500 .021213 2 

20 cm .00005 .000071 2 

40 cm -.00100 .001414 2 

Total .00802 .016238 6 

Total 0 cm .05317 .032437 6 

20 cm .00385 .009078 6 

40 cm -.00137 .006142 6 

Total .01855 .031369 18 

Total 0 cm 0 cm .08817 .006911 6 

20 cm .03033 .025532 6 

40 cm .00933 .018579 6 

Total .04261 .038520 18 

20 cm 0 cm .06375 .025617 4 

20 cm .01527 .027497 8 

40 cm .00133 .006683 6 

Total .02140 .031970 18 

40 cm 0 cm .04500 .020736 6 

20 cm .00320 .003452 6 

40 cm .00117 .006998 6 

Total .01646 .024010 18 

Total 0 cm .06587 .025783 16 

20 cm .01617 .023876 20 

40 cm .00394 .012019 18 

Total .02682 .033464 54 

 

 

Univariate Analysis of Variance 

Between-Subjects Factors 

  Value Label N 

Ketebalan Pasir 0 0cm 18 

1 10cm 18 

2 20cm 18 

Ketebalan Zeolit 0 0 cm 18 

1 20 cm 18 

2 40 cm 18 

Ketebalan Carbon Aktif  0 0 cm 16 

1 20 cm 20 

2 40 cm 18 



 

Descriptive Statistics 

Dependent Variable:Nitrat 

Ketebala
n Pasir 

Ketebalan 
Zeolit 

Ketebalan 
Carbon 
Aktif  Mean Std. Deviation N 

0cm 0 cm 0 cm 2.3950 .57276 2 

20 cm .7150 .04950 2 

40 cm .7150 .02121 2 

Total 1.2750 .90489 6 

20 cm 0 cm 2.3400 .63640 2 

20 cm .3100 .35355 2 

40 cm 1.4350 1.64756 2 

Total 1.3617 1.21503 6 

40 cm 0 cm 2.2650 .64347 2 

20 cm .8800 .14142 2 

40 cm .2050 .06364 2 

Total 1.1167 .98486 6 

Total 0 cm 2.3333 .48252 6 

20 cm .6350 .31354 6 

40 cm .7850 .92158 6 

Total 1.2511 .98550 18 

10cm 0 cm 0 cm 2.6050 .00707 2 

20 cm 2.5850 .04950 2 

40 cm .6000 .04243 2 

Total 1.9300 1.03067 6 

20 cm 20 cm .7300 .27628 4 

40 cm .2100 .04243 2 

Total .5567 .34390 6 

40 cm 0 cm 2.6200 .01414 2 

20 cm 1.1330 .17961 2 

40 cm .1800 .07071 2 

Total 1.3110 1.10328 6 

Total 0 cm 2.6125 .01258 4 

20 cm 1.2945 .83848 8 

40 cm .3300 .21364 6 

Total 1.2659 1.01938 18 

20cm 0 cm 0 cm 2.6000 .01414 2 

20 cm .5955 .07283 2 

40 cm .4250 .02121 2 

Total 1.2068 1.08238 6 

20 cm 0 cm .9300 .18385 2 

20 cm .4100 .08485 2 

40 cm .2800 .05657 2 

Total .5400 .32168 6 

40 cm 0 cm .5500 .07071 2 

20 cm .6700 .15556 2 

40 cm .1250 .03536 2 

Total .4483 .26776 6 



 

 

 

Univariate Analysis of Variance 

Between-Subjects Factors 

  Value Label N 

Ketebalan Pasir 0 0cm 18 

1 10cm 18 

2 20cm 18 

Ketebalan Zeolit 0 0 cm 18 

1 20 cm 18 

2 40 cm 18 

Ketebalan Carbon Aktif  0 0 cm 16 

1 20 cm 20 

2 40 cm 18 

 

 

Descriptive Statistics 

Dependent Variable:SULFAT 

Ketebala
n Pasir 

Ketebalan 
Zeolit 

Ketebalan 
Carbon 
Aktif  Mean Std. Deviation N 

0cm 0 cm 0 cm 2.2450 .20506 2 

20 cm 1.9800 .15556 2 

40 cm 1.9400 .22627 2 

Total 2.0550 .21324 6 

20 cm 0 cm 2.0850 .14849 2 

20 cm 1.5550 .14849 2 

40 cm 1.5000 .21213 2 

Total 1.7133 .31829 6 

Total 0 cm 1.3600 .97941 6 

20 cm .5585 .14725 6 

40 cm .2767 .13779 6 

Total .7317 .71909 18 

Total 0 cm 0 cm 2.5333 .27775 6 

20 cm 1.2985 .99897 6 

40 cm .5800 .13266 6 

Total 1.4706 1.00518 18 

20 cm 0 cm 1.6350 .89943 4 

20 cm .5450 .30355 8 

40 cm .6417 .96047 6 

Total .8194 .80940 18 

40 cm 0 cm 1.8117 1.03157 6 

20 cm .8943 .24143 6 

40 cm .1700 .05831 6 

Total .9587 .89940 18 

Total 0 cm 2.0381 .83914 16 

20 cm .8758 .64383 20 

40 cm .4639 .56912 18 

Total 1.0829 .93464 54 



40 cm 0 cm 1.7250 .07778 2 

20 cm .9900 .01414 2 

40 cm 1.1100 .19799 2 

Total 1.2750 .36534 6 

Total 0 cm 2.0183 .26604 6 

20 cm 1.5083 .45455 6 

40 cm 1.5167 .40623 6 

Total 1.6811 .43628 18 

10cm 0 cm 0 cm 2.1250 .04950 2 

20 cm .1750 .02121 2 

40 cm 1.7700 .02828 2 

Total 1.3567 .92938 6 

20 cm 20 cm 1.3050 .12179 4 

40 cm .0550 .03536 2 

Total .8883 .65255 6 

40 cm 0 cm 1.1950 .02121 2 

20 cm 1.0600 .26870 2 

40 cm .0200 .01414 2 

Total .7583 .58762 6 

Total 0 cm 1.6600 .53784 4 

20 cm .9612 .51349 8 

40 cm .6150 .89505 6 

Total 1.0011 .74213 18 

20cm 0 cm 0 cm 2.0900 .02828 2 

20 cm 1.4500 .15556 2 

40 cm .5500 .14142 2 

Total 1.3633 .69845 6 

20 cm 0 cm .2955 .37406 2 

20 cm .7900 .26870 2 

40 cm .0450 .03536 2 

Total .3768 .39705 6 

40 cm 0 cm .2150 .10607 2 

20 cm .3050 .04950 2 

40 cm .0250 .04950 2 

Total .1817 .13992 6 

Total 0 cm .8668 .96404 6 

20 cm .8483 .53293 6 

40 cm .2067 .27486 6 

Total .6406 .69199 18 

Total 0 cm 0 cm 2.1533 .11978 6 

20 cm 1.2017 .83569 6 

40 cm 1.4200 .68871 6 

Total 1.5917 .72426 18 

20 cm 0 cm 1.1903 1.05897 4 

20 cm 1.2387 .32930 8 

40 cm .5333 .75511 6 

Total .9928 .72277 18 

40 cm 0 cm 1.0450 .68780 6 

20 cm .7850 .39267 6 

40 cm .3850 .56899 6 



Total .7383 .59811 18 

Total 0 cm 1.4969 .81602 16 

20 cm 1.0915 .55402 20 

40 cm .7794 .78964 18 

Total 1.1076 .76218 54 

 
UJI Two ways anova 

Dependent Variable:Kesadahan 

Source 
Type III Sum of 

Squares df 
Mean 

Square F Sig. 

Partial 
Eta 

Squared 
Noncent. 

Parameter 
Observed 

Power
b
 

Corrected Model 
 

11589.583
a
 25 463.583 20.262 .000 .948 506.550 1.000 

Intercept 99602.011 1 99602.011 4353.337 .000 .994 4353.337 1.000 

KP 1421.599 2 710.799 31.067 .000 .689 62.134 1.000 

KZ 4198.654 2 2099.327 91.756 .000 .868 183.512 1.000 

KCA 4898.733 2 2449.366 107.055 .000 .884 214.110 1.000 

KP * KZ 143.625 4 35.906 1.569 .210 .183 6.277 .420 

KP * KCA 335.276 4 83.819 3.664 .016 .344 14.654 .816 

KZ * KCA 57.590 4 14.398 .629 .646 .082 2.517 .181 

KP * KZ * KCA 505.821 7 72.260 3.158 .014 .441 22.108 .882 

Error 640.625 28 22.879      

Total 114281.250 54       

Corrected Total 12230.208 53       

a. R Squared = ,948 (Adjusted R Squared = ,901) 

b. Computed using alpha = ,05 

Tests of Between-Subjects Effects 

Dependent Variable:Nitrit 

Source 
Type III Sum of 

Squares df 
Mean 

Square F Sig. 

Partial 
Eta 

Squared 
Noncent. 

Parameter 
Observed 

Power
b
 

Corrected Model .054
a
 25 .002 12.140 .000 .916 303.502 1.000 

Intercept .043 1 .043 239.479 .000 .895 239.479 1.000 

KP .005 2 .003 14.699 .000 .512 29.398 .998 

KZ .006 2 .003 17.306 .000 .553 34.612 .999 

KCA .032 2 .016 87.975 .000 .863 175.949 1.000 

KP * KZ .001 4 .000 1.118 .368 .138 4.473 .304 

KP * KCA .000 4 8.973E-5 .501 .735 .067 2.005 .151 

KZ * KCA .002 4 .000 2.760 .047 .283 11.042 .682 

KP * KZ * KCA .003 7 .000 2.729 .027 .406 19.103 .821 

Error .005 28 .000      

Total .098 54       

Corrected Total .059 53       

a. R Squared = ,916 (Adjusted R Squared = ,840) 

b. Computed using alpha = ,05 



 

Tests of Between-Subjects Effects 

Dependent Variable:Nitrat 

Source 
Type III Sum 
of Squares df 

Mean 
Square F Sig. 

Partial 
Eta 

Squared 
Noncent. 

Parameter 
Observed 

Power
b
 

Corrected Model 41.932
a
 25 1.677 10.755 .000 .906 268.874 1.000 

Intercept 65.361 1 65.361 419.112 .000 .937 419.112 1.000 

KP 4.080 2 2.040 13.082 .000 .483 26.165 .994 

KZ 3.121 2 1.560 10.006 .001 .417 20.012 .974 

KCA 19.534 2 9.767 62.628 .000 .817 125.256 1.000 

KP * KZ 2.045 4 .511 3.279 .025 .319 13.116 .766 

KP * KCA 3.718 4 .930 5.961 .001 .460 23.844 .965 

KZ * KCA 2.100 4 .525 3.367 .023 .325 13.468 .778 

KP * KZ * KCA 4.293 7 .613 3.932 .004 .496 27.526 .947 

Error 4.367 28 .156      

Total 109.623 54       

Corrected Total 46.298 53       

a. R Squared = ,906 (Adjusted R Squared = ,821) 

b. Computed using alpha = ,05 

 
 

Tests of Between-Subjects Effects 

 

Dependent Variable:SULFAT 

Source 
Type III Sum 
of Squares df 

Mean 
Square F Sig. 

Partial Eta 
Squared 

Noncent. 
Parameter 

Observed 
Power

b
 

Corrected 
Model 

30.140
a
 25 1.206 52.028 .000 .979 1300.708 1.000 

Intercept 63.734 1 63.734 2750.451 .000 .990 2750.451 1.000 

KP 10.079 2 5.039 217.471 .000 .940 434.941 1.000 

KZ 6.850 2 3.425 147.799 .000 .913 295.599 1.000 

KCA 3.832 2 1.916 82.691 .000 .855 165.381 1.000 

KP * KZ .929 4 .232 10.022 .000 .589 40.089 .999 

KP * KCA .960 4 .240 10.352 .000 .597 41.408 .999 

KZ * KCA 1.777 4 .444 19.176 .000 .733 76.702 1.000 

KP * KZ * 
KCA 

5.046 7 .721 31.108 .000 .886 217.754 1.000 

Error .649 28 .023      

Total 97.036 54       

Corrected 
Total 

30.789 53 
      

a. R Squared = ,979 (Adjusted R Squared = ,960) 

b. Computed using alpha = ,05 

 

 

 

 

 

 

 



Hasil uji TUKEY HSD 
KETEBALAN PASIR SILIKA 

Multiple Comparisons 

Tukey HSD 

Dependent 
Variable 

(I) 
Ketebalan 
Pasir 

(J) 
Ketebalan 
Pasir 

Mean 
Difference 

(I-J) Std. Error Sig. 

95% Confidence 
Interval 

Lower 
Bound 

Upper 
Bound 

Kesadahan 0cm 10cm 2.5000 1.59442 .276 -1.4451 6.4451 

20cm 11.6667
*
 1.59442 .000 7.7215 15.6118 

10cm 0cm -2.5000 1.59442 .276 -6.4451 1.4451 

20cm 9.1667
*
 1.59442 .000 5.2215 13.1118 

20cm 0cm -11.6667
*
 1.59442 .000 -15.6118 -7.7215 

10cm -9.1667
*
 1.59442 .000 -13.1118 -5.2215 

Nitrit 0cm 10cm .02243
*
 .004460 .000 .01139 .03346 

20cm .02362
*
 .004460 .000 .01259 .03466 

10cm 0cm -.02243
*
 .004460 .000 -.03346 -.01139 

20cm .00119 .004460 .961 -.00984 .01223 

20cm 0cm -.02362
*
 .004460 .000 -.03466 -.01259 

10cm -.00119 .004460 .961 -.01223 .00984 

Nitrat 0cm 10cm -.0148 .13164 .993 -.3405 .3109 

20cm .5194
*
 .13164 .001 .1937 .8451 

10cm 0cm .0148 .13164 .993 -.3109 .3405 

20cm .5342
*
 .13164 .001 .2085 .8599 

20cm 0cm -.5194
*
 .13164 .001 -.8451 -.1937 

10cm -.5342
*
 .13164 .001 -.8599 -.2085 

SULFAT 0cm 10cm .6800
*
 .05074 .000 .5544 .8056 

20cm 1.0405
*
 .05074 .000 .9149 1.1661 

10cm 0cm -.6800
*
 .05074 .000 -.8056 -.5544 

20cm .3605
*
 .05074 .000 .2349 .4861 

20cm 0cm -1.0405
*
 .05074 .000 -1.1661 -.9149 

10cm -.3605
*
 .05074 .000 -.4861 -.2349 

Based on observed means. 
 The error term is Mean Square(Error) = ,023. 

*. The mean difference is significant at the ,05 level. 

 

 

KETEBALAN MEDIA ZEOLITE 
 

Multiple Comparisons 

Tukey HSD 

Dependent 
Variable 

(I) 
Ketebalan 
Zeolit 

(J) 
Ketebalan 
Zeolit 

Mean 
Difference 

(I-J) Std. Error Sig. 

95% Confidence Interval 

Lower Bound Upper Bound 

Kesadahan 0 cm 20 cm 10.1389
*
 1.59442 .000 6.1937 14.0840 

40 cm 21.5278
*
 1.59442 .000 17.5826 25.4729 

20 cm 0 cm -10.1389
*
 1.59442 .000 -14.0840 -6.1937 

40 cm 11.3889
*
 1.59442 .000 7.4437 15.3340 

40 cm 0 cm -21.5278
*
 1.59442 .000 -25.4729 -17.5826 

20 cm -11.3889
*
 1.59442 .000 -15.3340 -7.4437 

Nitrit 0 cm 20 cm .02121
*
 .004460 .000 .01018 .03225 

40 cm .02616
*
 .004460 .000 .01512 .03719 

20 cm 0 cm -.02121
*
 .004460 .000 -.03225 -.01018 



40 cm .00494 .004460 .517 -.00609 .01598 

40 cm 0 cm -.02616
*
 .004460 .000 -.03719 -.01512 

20 cm -.00494 .004460 .517 -.01598 .00609 

Nitrat 0 cm 20 cm .6512
*
 .13164 .000 .3255 .9769 

40 cm .5119
*
 .13164 .002 .1862 .8377 

20 cm 0 cm -.6512
*
 .13164 .000 -.9769 -.3255 

40 cm -.1392 .13164 .548 -.4649 .1865 

40 cm 0 cm -.5119
*
 .13164 .002 -.8377 -.1862 

20 cm .1392 .13164 .548 -.1865 .4649 

SULFAT 0 cm 20 cm .5988
*
 .05074 .000 .4733 .7244 

40 cm .8533
*
 .05074 .000 .7278 .9789 

20 cm 0 cm -.5988
*
 .05074 .000 -.7244 -.4733 

40 cm .2545
*
 .05074 .000 .1289 .3801 

40 cm 0 cm -.8533
*
 .05074 .000 -.9789 -.7278 

20 cm -.2545
*
 .05074 .000 -.3801 -.1289 

Based on observed means. 
 The error term is Mean Square(Error) = ,023. 

*. The mean difference is significant at the ,05 level. 

 
 

KETEBALAN MEDIA KARBON AKTIF  

 

Multiple Comparisons 

Tukey HSD 

Dependent 
Variable 

(I) 
Ketebalan 
Carbon 
Aktif  

(J) 
Ketebalan 
Carbon 
Aktif  

Mean 
Difference 

(I-J) Std. Error Sig. 

95% Confidence Interval 

Lower 
Bound Upper Bound 

Kesadahan 0 cm 20 cm 8.6563
*
 1.60435 .000 4.6865 12.6260 

40 cm 23.5590
*
 1.64349 .000 19.4925 27.6256 

20 cm 0 cm -8.6563
*
 1.60435 .000 -12.6260 -4.6865 

40 cm 14.9028
*
 1.55404 .000 11.0575 18.7480 

40 cm 0 cm -23.5590
*
 1.64349 .000 -27.6256 -19.4925 

20 cm -14.9028
*
 1.55404 .000 -18.7480 -11.0575 

Nitrit 0 cm 20 cm .04970
*
 .004488 .000 .03860 .06081 

40 cm .06193
*
 .004597 .000 .05055 .07331 

20 cm 0 cm -.04970
*
 .004488 .000 -.06081 -.03860 

40 cm .01223
*
 .004347 .023 .00147 .02298 

40 cm 0 cm -.06193
*
 .004597 .000 -.07331 -.05055 

20 cm -.01223
*
 .004347 .023 -.02298 -.00147 

Nitrat 0 cm 20 cm 1.1623
*
 .13246 .000 .8345 1.4900 

40 cm 1.5742
*
 .13569 .000 1.2385 1.9100 

20 cm 0 cm -1.1623
*
 .13246 .000 -1.4900 -.8345 

40 cm .4120
*
 .12830 .009 .0945 .7294 

40 cm 0 cm -1.5742
*
 .13569 .000 -1.9100 -1.2385 

20 cm -.4120
*
 .12830 .009 -.7294 -.0945 

SULFAT 0 cm 20 cm .4054
*
 .05106 .000 .2791 .5318 

40 cm .7175
*
 .05230 .000 .5881 .8469 

20 cm 0 cm -.4054
*
 .05106 .000 -.5318 -.2791 

40 cm .3121
*
 .04946 .000 .1897 .4344 

40 cm 0 cm -.7175
*
 .05230 .000 -.8469 -.5881 

20 cm -.3121
*
 .04946 .000 -.4344 -.1897 



 


