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Lampiran 1. Dokumentasi 
 

 

 
 

Alat Proses Elektrokoagulasi 

 

 
 

Adaptor/power supply 

 

 
 

Timbangan analitik 

 

 
 

Drying oven 

 

 

 

Termometer digital 

 

 
 

COD detector 
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pH meter digital 

 

 
 

Proses Pemasangan Capit Buaya 

 

 
 

Proses Elektrokoagulasi 

 

 

 
Flok Hasil Proses Elektrokoagulas 

 

 

 
Penimbangan Kertas Saring 

 

 

 
Berat Kertas Saring 
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Penyaringan Sampel untuk TSS 

 

 
 

Pengovenan Kertas Saring 

 

 
 

Pendinginan Kertas Saring dalam 

Desikator 

 

 
 

Pengukuran Temperatur 

 

 
 

Pengukuran pH 

 

 
 

Penimbangan Bahan Pengukuran 

COD 
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Penimbangan Bahan Pengukuran 

COD 

 

 

 

Pembuatan Larutan Digestion 

Solution dan Larutan Pereaksi dan 

Pengisian dalam Tabung COD 

 

 
 

Pemanasan Sampel Uji dalam COD 

Reaktor 

 

 
 

Proses Pengujian Parameter COD 

 

 
 

Sampel Awal 

 

 

 

Sampel Hasil Proses 
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Lampiran 2. Perhitungan 

1. Perhitungan COD 
 

COD (mg/L) = C x f 

 
Keterangan : 

C : Nilai COD contoh uji (mg/L) 

F : Faktor pengenceran 

 

 Variasi Tegangan  Variasi Waktu 

Sampel A1 (6 volt, 90 menit) Sampel B1 (18 volt, 30 menit) 

= 19,72 x 100 

= 1.972 

= 16,45 x 100 

= 1.645 

Sampel A2 (12 volt, 90 menit) Sampel B2 (18 volt, 60 menit) 

= 13,85 x 100 = 14,51 x 100 

= 1.385 = 1.451 

Sampel A3 (18 volt, 90 menit) Sampel B3 (18 volt, 90 menit) 

= 11,26 x 100 = 11,26 x 100 

= 1.126 = 1.126 

 
 

2. Perhitungan TSS 
 

TSS = 
( 𝐴−𝐵 ) 𝑥 1000 

𝑉𝑜𝑙𝑢𝑚𝑒 𝐿i𝑚𝑏𝑎ℎ (𝑙) 

Keterangan : 

A : Berat kertas saring + residu (mg) 

B : Berat kertas saring (mg) 

 Variasi Tegangan  Variasi Waktu 

Sampel A1 (6 volt, 90 menit) Sampel B1 (12 volt, 30 menit) 

= 
( 0,5520 − 0,5503 ) 𝑥 1000 

= 
( 0,5625 − 0,5618 ) 𝑥 1000 

 

0,02 𝑚𝑙 
 

0,02 𝑚𝑙 

= 
0,0017 𝑥 1000 

= 
0,0009 𝑥 1000 

 

0,02 𝑚𝑙 
 

0,02 𝑚𝑙 

= 85 mg/L = 40 mg/L 
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Sampel A2 (12 volt, 90 menit) 
 

= 
( 0,5458 − 0,5447 ) 𝑥 1000 

0,02 𝑚𝑙 
 

= 
0,0011 𝑥 1000 

0,02 𝑚𝑙 
 

= 55 mg/L 

Sampel B2 (12 volt, 60 menit) 
 

= 
( 0,5536 − 0,5526 ) 𝑥 1000 

0,02 𝑚𝑙 
 

= 
0,001 𝑥 1000 

0,02 𝑚𝑙 
 

= 50 mg/L 

Sampel A3 (6 volt, 90 menit) 
 

= 
( 0,5578 − 0,5572 ) 𝑥 1000 

0,02 𝑚𝑙 
 

= 
0,0006 𝑥 1000 

0,02 𝑚𝑙 
 

= 30 mg/L 

Sampel B3 (12 volt, 90 menit) 
 

= 
( 0,5578 − 0,5572 ) 𝑥 1000 

0,02 𝑚𝑙 
 

= 
0,0006 𝑥 1000 

0,02 𝑚𝑙 
 

= 30 mg/L 

 

 
 

3. Perhitungan Efektivitas Penurunan BOD 
 

% Efektivitas = 
(x − y) 𝑥 100%

 
x 

 Variasi Tegangan  Variasi Waktu 

Sampel A1 (6 volt, 90 menit) Sampel B1 (12 volt, 30 menit) 

= 
( 6,99 − 3,63 ) 𝑥 100% 

= 
( 6,99 − 8,13 ) 𝑥 100% 

 

6,99 
 

6,99 

= 48 % = -16% 

Sampel A2 (12 volt, 90 menit) Sampel B2 (12 volt, 60 menit) 

= 
( 6,99 − 7,11 ) 𝑥 100% 

= 
( 6,99 − 6,99 ) 𝑥 100% 

 

6,99 
 

6,99 

= -2% = 0% 

Sampel A3 (6 volt, 90 menit) Sampel B3 (12 volt, 90 menit) 

= 
( 6,99 − 6,55 ) 𝑥 100% 

= 
( 6,99 − 6,55 ) 𝑥 100% 

 

6,99 
 

6,99 

= 6 % = 6% 
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4. Perhitungan Efektivitas Penurunan COD 
 

% Efektivitas = 
(x − y) 𝑥 100%

 
x 

 Variasi Tegangan  Variasi Waktu 

Sampel A1 (6 volt, 90 menit) Sampel B1 (12 volt, 30 menit) 

= 
( 7.550− 1.972 ) 𝑥 100% 

= 
( 7.550− 1.645 ) 𝑥 100% 

 

7.550 
 

7.550 

= 74 % = 78% 

Sampel A2 (12 volt, 90 menit) Sampel B2 (12 volt, 60 menit) 

= 
( 7.550− 1.385 ) 𝑥 100% 

= 
( 7.550− 1.451 ) 𝑥 100% 

 

7.550 
 

7.550 

= 82% = 81% 

Sampel A3 (6 volt, 90 menit) Sampel B3 (12 volt, 90 menit) 

= 
( 7.550− 1.126 ) 𝑥 100% 

= 
( 7.550− 1.126 ) 𝑥 100% 

 

7.550 
 

7.550 

= 85 % = 85% 

 

 

5. Perhitungan Efektivitas Penurunan TSS 
 

% Efektivitas = 
(x − y) 𝑥 100%

 
x 

 Variasi Tegangan  Variasi Waktu 

Sampel A1 (6 volt, 90 menit) Sampel B1 (12 volt, 30 menit) 

= 
( 110 − 85 ) 𝑥 100% 

= 
( 110 − 45 ) 𝑥 100% 

 

110 
 

110 

= 23 % = 59% 

Sampel A2 (12 volt, 90 menit) Sampel B2 (12 volt, 60 menit) 

= 
( 110 − 55 ) 𝑥 100% 

= 
( 110 − 50 ) 𝑥 100% 

 

110 
 

110 

= 50% = 55% 



83  

 

 
 

Sampel A3 (6 volt, 90 menit) 
 

= 
( 110 − 30 ) 𝑥 100% 

110 
 

= 73 % 

Sampel B3 (12 volt, 90 menit) 
 

= 
( 110 − 30 ) 𝑥 100% 

110 
 

= 73% 
 

 
 

6. Perhitungan Efektivitas Penurunan Warna 
 

% Efektivitas = 
(x − y) 𝑥 100%

 
x 

 Variasi Tegangan  Variasi Waktu 

Sampel A1 (6 volt, 90 menit) Sampel B1 (12 volt, 30 menit) 

= 
( 372 − 262 ) 𝑥 100% 

= 
( 372 − 143 ) 𝑥 100% 

 

372 
 

372 

= 30 % = 62% 

Sampel A2 (12 volt, 90 menit) Sampel B2 (12 volt, 60 menit) 

= 
( 372 − 207 ) 𝑥 100% 

= 
( 372 − 129 ) 𝑥 100% 

 

372 
 

372 

= 44% = 65% 

Sampel A3 (6 volt, 90 menit) Sampel B3 (12 volt, 90 menit) 

= 
( 372 − 52 ) 𝑥 100% 

= 
( 372 − 52 ) 𝑥 100% 

 

372 
 

372 

= 86 % = 86% 

 

 

7. Perhitungan Efektivitas Penurunan Temperatur 
 

(x − y) 𝑥 100% 
% Efektivitas = 

x
 

 Variasi Tegangan  Variasi Waktu 

Sampel A1 (6 volt, 90 menit) 
 

= 
( 36 − 29 ) 𝑥 100% 

36 

Sampel B1 (12 volt, 30 menit) 
 

= 
( 36 − 28,5) 𝑥 100% 

36 
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= 19 % = 21% 

Sampel A2 (12 volt, 90 menit) 
 

= 
( 36 − 28,9 ) 𝑥 100% 

36 
 

= 20% 

Sampel B2 (12 volt, 60 menit) 
 

= 
( 36 − 28,3 ) 𝑥 100% 

36 
 

= 22% 

Sampel A3 (6 volt, 90 menit) 
 

= 
( 36 − 28 ) 𝑥 100% 

36 
 

= 23% 

Sampel B3 (12 volt, 90 menit) 
 

= 
( 36 − 28 ) 𝑥 100% 

36 
 

= 23% 
 

 
 

8. Perhitungan Efektivitas Penurunan pH 
 

% Efektivitas = 
(x − y) 𝑥 100%

 
x 

 Variasi Tegangan  Variasi Waktu 

Sampel A1 (6 volt, 90 menit) Sampel B1 (12 volt, 30 menit) 

= 
( 8,4 − 8,8) 𝑥 100% 

= 
( 8,4 − 8,3) 𝑥 100% 

 

8,4 
 

8,4 

= 2% = 1% 

Sampel A2 (12 volt, 90 menit) Sampel B2 (12 volt, 60 menit) 

= 
( 8,4 − 8,4) 𝑥 100% 

= 
( 8,4 − 8,1) 𝑥 100% 

 

8,4 
 

8,4 

= 1% = 4% 

Sampel A3 (6 volt, 90 menit) Sampel B3 (12 volt, 90 menit) 

= 
( 8,4 − 8) 𝑥 100% 

= 
( 8,4 − 8) 𝑥 100% 

 

8,4 
 

8,4 

= 5% = 5% 
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9. Perhitungan Efektivitas Penurunan Cr Total 
 

% Efektivitas = 
(x − y) 𝑥 100%

 
x 

 Variasi Tegangan  Variasi Waktu 

Sampel A1 (6 volt, 90 menit) Sampel B1 (12 volt, 30 menit) 

= 
( 0,054 − 0,057 ) 𝑥 100% 

= 
( 0,054 − 0,066 ) 𝑥 100% 

 

0,054 
 

0,054 

= -6% = -22% 

Sampel A2 (12 volt, 90 menit) Sampel B2 (12 volt, 60 menit) 

= 
( 0,054 − 0,082 ) 𝑥 100% 

= 
( 0,054 − 0,062 ) 𝑥 100% 

 

0,054 
 

0,054 

= -52% = −15% 

Sampel A3 (6 volt, 90 menit) Sampel B3 (12 volt, 90 menit) 

= 
( 0,054 − 0,057 ) 𝑥 100% 

= 
( 0,054 − 0,057 ) 𝑥 100% 

 

0,054 
 

0,054 

= -6% = -6% 
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Lampiran 3. Data Hasil Pengujian & % Removal 

1. Parameter BOD5 

Sampel Keterangan mg/L % Removal 

Variasi Tegangan 

Awal - 6,99 - 

A1 6 volt 3,63 48% 

A2 12 volt 7,11 -2% 

A3 18 volt 6,55 6% 

Variasi Waktu 

Awal - 6,99 - 

B1 30 menit 8,13 -16% 

B2 60 menit 6,99 - 

B3 90 menit 6,55 6% 

 

2. Parameter COD 

Sampel Keterangan mg/L % Removal 

Variasi Tegangan 

Awal - 7.550 - 

A1 6 volt 1.972 74% 

A2 12 volt 1.385 82% 

A3 18 volt 1.126 85% 

Variasi Waktu 

Awal - 7.550 - 

B1 30 menit 1.645 78% 

B2 60 menit 1.451 81% 

B3 90 menit 1.126 85% 

 

3. Parameter TSS 

Sampel Keterangan mg/L % Removal 

Variasi Tegangan 

Awal - 110 - 

A1 6 volt 85 23% 

A2 12 volt 55 50% 

A3 18 volt 30 73% 

Variasi Waktu 

Awal - 110 - 

B1 30 menit 45 59% 

B2 60 menit 50 55% 

B3 90 menit 30 73% 
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4. Parameter warna 

Sampel Keterangan TCU % Removal 

Variasi Tegangan 

Awal - 372 - 

A1 6 volt 262 30% 

A2 12 volt 207 44% 

A3 18 volt 52 86% 

Variasi Waktu 

Awal - 372 - 

B1 30 menit 143 62% 

B2 60 menit 129 65% 

B3 90 menit 52 86% 

 

5. Parameter temperatur 

Sampel Keterangan ºC % Removal 

Variasi Tegangan 

Awal - 36 - 

A1 6 volt 29 19% 

A2 12 volt 28,9 20% 

A3 18 volt 28 23% 

Variasi Waktu 

Awal - 36 - 

B1 30 menit 28,5 21% 

B2 60 menit 28,3 22% 

B3 90 menit 28 23% 

 

6. Parameter pH 

Sampel Keterangan - % Removal 

Variasi Tegangan 

Awal - 8,4 - 

A1 6 volt 8,8 2% 

A2 12 volt 8,4 1% 

A3 18 volt 8 5% 

Variasi Waktu 

Awal - 8,4 - 

B1 30 menit 8,3 1% 

B2 60 menit 8,1 4% 

B3 90 menit 8 5% 
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7. Parameter Cr Total 

Sampel Keterangan mg/L % Removal 

Variasi Tegangan 

Awal - 0,054 - 

A1 6 volt 0,057 -6% 

A2 12 volt 0,082 -52% 

A3 18 volt 0,057 -6% 

Variasi Waktu 

Awal - 0,054 - 

B1 30 menit 0,66 -22% 

B2 60 menit 0,62 -15% 

B3 90 menit 0,057 -6% 
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Hasil Pengujian BOD5 dan Cr Total 
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Hasil Pengujian Warna 
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Lampiran 4. Bukti Submit Jurnal 
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