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LAMPIRAN 

 

Lampiran 1. Alat dan Bahan 

   

     Magnetic stirrer                     Serat Optik Plastik 

          

               LED dan Fototransistor       Rangkaian Catu Daya dan Penguat Selisih 

 

Larutan Kadmium 
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Timbangan elektrik untuk menimbang keratin, asam askorbat dan bubuk 

kadmium. 

Lampiran 2. Rangkaian Sensor timbal dalam air menggunaka serat optik  

 

Rangkaian sensor kadmium dalam air menggunakans serat optik plastik 

Lampiran 3. Konfigurasi Sensor Serat Optik  

       

 Konfigurasi Loop        Konfigurasi Spiral 
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Lampiran 4. Pengukuran Konsentrasi Logam Timbal dalam Air Meggunakan 

Sensor Serat Optik Plastik 

     

Pengujian sensor serat optik plastic 

 

Lampiran 5. Data Tegangan Keluaran Pada Pengukuran Konsentrasi Kadmium 

dalam Air Menggunakan Serat Optik  Plastik Konfigurasi Spiral 

Diameter 0,3 cm 

1 ppm 

02,95210 

02,96676 

02,94721 

02,95210 

02,95210 

02,94721 

02,95210 

02,95210 

02,95210 

02,94721 

02,94721 

02,95210 

02,95210 

02,95699 

02,94233 

02,93744 

02,94721 

02,93744 

02,94233 

02,92766 

02,89834 

02,89834 

02,90323 

02,90323 

02,89345 

02,90323 

02,90323 

02,90323 

02,89345 

02,89834 

02,88856 

02,88856 

02,88856 

02,88856 

02,87879 

02,88368 

02,88368 

02,88856 

02,87879 

02,88368 

02,87879 

02,88368 

02,88368 

02,87879 

02,87879 

02,87879 

02,87879 

02,88856 

02,87879 

02,88856 

02,87879 

02,88368 

02,87879 

02,87879 

02,87879 

02,87879 

02,87879 

02,87390 

02,88368 

02,87879 

02,87879 

02,87879 

02,87390 

02,87390 

02,87390 

02,87390 

02,87390 

02,87390 

02,87879 

02,86901 

02,87879 

02,87390 

02,87390 

02,87879 

02,86901 

02,87390 

02,87879 

02,87879 

02,88368 

02,87390 

02,87390 

02,87879 

02,87879 

02,87390 

02,87390 

02,87390 

02,87390 

02,87390 

02,86901 

02,87879 

02,87390 

02,87390 

02,87390 

02,87879 

02,87390 

02,87879 

02,87390 

02,87390 

02,87390 

02,87879 

02,87390 

02,87390 

02,87879 

02,87390 

02,87879 

02,87390 

02,87390 

02,87879 

02,87390 

02,87879 

02,87879 

02,87879 

02,87390 

02,87879 

02,87390 

02,87390 

02,87390 

02,87390 

02,87879 

02,86901 
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02,92278 

02,93255 

02,92766 

02,92766 

02,91789 

02,91789 

02,92278 

02,91300 

02,91789 

02,91300 

02,91300 

02,91789 

02,91300 

02,91300 

02,91300 

02,91300 

02,90811 

02,90323 

02,90811 

02,90323 

02,90811 

02,90811 

02,91300 

02,90323 

02,90811 

02,90811 

02,90811 

02,90323 

02,89834 

02,90323 

02,90323 

02,90811 

02,90323 

02,90323 

02,90323 

02,89834 

02,89834 

02,89834 

02,89834 

02,89345 

02,88368 

02,87390 

02,88368 

02,87879 

02,88368 

02,87879 

02,88368 

02,87879 

02,87879 

02,87879 

02,87879 

02,87879 

02,87390 

02,87390 

02,87879 

02,87879 

02,87879 

02,87879 

02,87879 

02,87390 

02,88368 

02,87879 

02,87390 

02,87879 

02,87390 

02,87390 

02,87390 

02,87390 

02,87390 

02,87390 

02,87390 

02,87390 

02,87879 

02,87390 

02,87390 

02,87390 

02,87390 

02,87879 

02,87879 

02,87879 

02,87879 

02,87879 

02,87879 

02,87390 

02,87390 

02,88368 

02,88368 

02,88368 

02,88368 

02,88368 

02,87879 

02,87879 

02,87879 

02,87879 

02,87879 

02,88368 

02,87879 

02,87879 

02,87390 

02,87390 

02,86901 

02,87879 

02,87879 

02,87390 

02,87879 

02,87879 

02,87390 

02,87879 

02,87879 

02,87390 

02,87390 

02,87879 

02,88368 

02,87879 

02,88368 

02,87390 

02,87390 

02,88368 

02,87879 

02,87390 

02,88368 

02,87390 

02,87390 

02,87879 

02,87879 

02,87879 

02,87390 

02,87390 

02,87879 

02,87390 

02,87879 

02,87879 

02,87390 

02,87390 

02,87390 

02,87390 

02,86901 

02,86901 

02,87390 

02,87879 

02,87879 

02,86901 

02,81036 

02,80547 

02,81036 

02,80059 

02,80059 

02,80547 

02,80547 

02,86901 

02,86901 

02,87390 

02,86901 

02,87390 

02,87390 

02,87879 

02,87390 

02,88368 

02,87390 

02,87879 

02,87879 

02,87390 

02,87390 

02,87879 

02,87879 

02,87390 

02,87879 

02,86901 

02,87879 

02,87390 

02,87390 

02,87390 

02,86901 

02,87390 

02,86901 

02,87390 

02,87390 

02,87390 

02,87879 

02,87390 

02,86901 

02,86901 

02,87390 

02,87390 

02,87879 

02,86901 

02,87390 

02,88368 

02,87390 

02,87879 

02,87390 

02,87390 

02,87390 

02,87390 

02,86901 

02,87390 

02,87879 

02,87390 

02,87879 

02,86901 

02,87390 

02,87390 

02,87879 

02,87390 

02,87879 

02,87390 

02,86901 

02,86901 

02,87390 

02,87390 

02,87390 

02,87879 

02,87390 

02,87390 

02,87390 

02,87390 

02,87879 

02,87390 

02,87879 

02,86901 

02,87390 

02,86901 

02,87390 

02,86901 

02,87390 

02,86901 

02,87390 

02,87879 

02,87390 

02,87390 

02,87879 

02,87390 

02,86901 

02,87390 

02,87879 

02,87390 

02,87879 

02,86901 

02,87390 

02,87390 

2,922532 2,882374 2,879034 2,867139 2,874634 2,874552 
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2 ppm 

02,27273 

02,27273 

02,27761 

02,27761 

02,27273 

02,26295 

02,26295 

02,25806 

02,26295 

02,26784 

02,26784 

02,26295 

02,26295 

02,26295 

02,26784 

02,26295 

02,26295 

02,26295 

02,25806 

02,26295 

02,25806 

02,26295 

02,25806 

02,25806 

02,26295 

02,25806 

02,25806 

02,25806 

02,25318 

02,25806 

02,25318 

02,25318 

02,25318 

02,25318 

02,25318 

02,25318 

02,25318 

02,25318 

02,25806 

02,25806 

02,25806 

02,25806 

02,25318 

02,25318 

02,24829 

02,24340 

02,24829 

02,24340 

02,25318 

02,24829 

02,25318 

02,25318 

02,24829 

02,24829 

02,24829 

02,24829 

02,25318 

02,24340 

02,24340 

02,24829 

02,24829 

02,24340 

02,24340 

02,24340 

02,24340 

02,24340 

02,24340 

02,24829 

02,24829 

02,24829 

02,24340 

02,24829 

02,24340 

02,24340 

02,23851 

02,24829 

02,24829 

02,24340 

02,24340 

02,24340 

02,23851 

02,24340 

02,24340 

02,24340 

02,24340 

02,24829 

02,23851 

02,23363 

02,23363 

02,23851 

02,23851 

02,24340 

02,23851 

02,22874 

02,23363 

02,23363 

02,23851 

02,23363 

02,23363 

02,22874 

02,23363 

02,22874 

02,22874 

02,22385 

02,23363 

02,22874 

02,22874 

02,22874 

02,22874 

02,22874 

02,22874 

02,22874 

02,22874 

02,22874 

02,23363 

02,22874 

02,22874 

02,22874 

02,23363 

02,22874 

02,23363 

02,23363 

02,22385 

02,22385 

02,22874 

02,22385 

02,22874 

02,22874 

02,22874 

02,21896 

02,22385 

02,22385 

02,22874 

02,22385 

02,21896 

02,22385 

02,22385 

02,22874 

02,22385 

02,22385 

02,22385 

02,22874 

02,22874 

02,22874 

02,22874 

02,22874 

02,22385 

02,22874 

02,22874 

02,22385 

02,22385 

02,22385 

02,22385 

02,22874 

02,21896 

02,22874 

02,21896 

02,22874 

02,22385 

02,22874 

02,22385 

02,21896 

02,21896 

02,22385 

02,21896 

02,21408 

02,22385 

02,22385 

02,22385 

02,21896 

02,21896 

02,21896 

02,22874 

02,21408 

02,21408 

02,21408 

02,21408 

02,20430 

02,20919 

02,20919 

02,21408 

02,21408 

02,21408 

02,21408 

02,21408 

02,21408 

02,21408 

02,21408 

02,21408 

02,20919 

02,19941 

02,20919 

02,20430 

02,19941 

02,20919 

02,20919 

02,20430 

02,20430 

02,20430 

02,19941 

02,20919 

02,20430 

02,20430 

02,21408 

02,20919 

02,21408 

02,21896 

02,21408 

02,22385 

02,22385 

02,22874 

02,22874 

02,22874 

02,22385 

02,22385 

02,23851 

02,23851 

02,23363 

02,23363 

02,23851 

02,23851 

02,24340 

02,23851 

02,23851 

02,23851 

02,23851 

02,24340 

02,23851 

02,23363 

02,23851 

02,24340 

02,23851 

02,23363 

02,23851 

02,24340 

02,23851 

02,23851 

02,23363 

02,23851 

02,23363 

02,23363 

02,23851 

02,23363 

02,23851 

02,23851 

02,23363 

02,23363 

02,24340 

02,23851 

02,24340 

02,24340 

02,23851 

02,23851 

02,23363 

02,24340 

02,23851 

02,23363 

02,24340 
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02,25318 

02,25318 

02,25318 

02,24829 

02,24829 

02,25318 

02,24829 

02,25318 

02,25318 

02,25318 

02,25318 

02,24829 

02,25318 

02,25318 

02,25806 

02,25806 

02,24829 

02,24340 

02,24340 

02,24340 

02,24340 

02,24340 

02,24340 

02,23851 

02,23851 

02,24340 

02,23851 

02,23851 

02,23851 

02,23851 

02,24340 

02,24340 

02,24340 

02,23851 

02,22874 

02,22385 

02,22385 

02,22385 

02,22385 

02,22385 

02,22874 

02,21896 

02,22385 

02,22385 

02,22874 

02,22385 

02,21896 

02,22385 

02,22874 

02,21896 

02,22385 

02,22385 

02,22385 

02,21896 

02,22385 

02,21896 

02,22385 

02,22385 

02,21896 

02,22385 

02,22385 

02,22385 

02,21896 

02,21896 

02,22385 

02,21896 

02,22385 

02,21896 

02,22874 

02,22385 

02,22874 

02,22874 

02,22385 

02,21896 

02,21896 

02,22385 

02,21896 

02,22385 

02,22874 

02,22385 

02,22385 

02,22385 

02,22385 

02,21896 

02,22385 

02,23851 

02,23363 

02,23363 

02,23363 

02,24340 

02,23363 

02,23851 

02,23851 

02,23851 

02,23851 

02,23851 

02,23851 

02,23363 

02,23851 

02,23851 

02,23363 

02,23851 

2,25847133 2,244786 2,229147 2,223361 2,216032 2,237861 

 

3 ppm 

01,98436 

01,98436 

01,98436 

01,97947 

01,97947 

01,97458 

01,96970 

01,96970 

01,96481 

01,96481 

01,96481 

01,96970 

01,96970 

01,95992 

01,96481 

01,96481 

01,95992 

01,96481 

01,96481 

01,96481 

01,96481 

01,95992 

01,96481 

01,91593 

01,91593 

01,92571 

01,92082 

01,92082 

01,92082 

01,92082 

01,91593 

01,91593 

01,91593 

01,92082 

01,92082 

01,92082 

01,92082 

01,91593 

01,92082 

01,91593 

01,91593 

01,91593 

01,92082 

01,92082 

01,91593 

01,91105 

01,91593 

01,91593 

01,91105 

01,91593 

01,91593 

01,91593 

01,91105 

01,91593 

01,91593 

01,91593 

01,91105 

01,91105 

01,91105 

01,91593 

01,91593 

01,91105 

01,91105 

01,91593 

01,91105 

01,91593 

01,91105 

01,91105 

01,91105 

01,91593 

01,91105 

01,91105 

01,91105 

01,91105 

01,91105 

01,91105 

01,91105 

01,90616 

01,91105 

01,91105 

01,91105 

01,90616 

01,91105 

01,90616 

01,90616 

01,90616 

01,90616 

01,91105 

01,91593 

01,91105 

01,90616 

01,90616 

01,90127 

01,90127 

01,90616 

01,91105 

01,90616 

01,90616 

01,91105 

01,90616 

01,90616 

01,91105 

01,90616 

01,90616 

01,90616 

01,91105 

01,91105 

01,90616 

01,90616 

01,91105 

01,91105 

01,90616 

01,90616 

01,91105 

01,91105 

01,90616 

01,90616 

01,89638 

01,89638 

01,90127 

01,89638 

01,89638 

01,89638 

01,90127 

01,89638 

01,89638 

01,89150 

01,89150 

01,89638 

01,89638 

01,89638 

01,89638 

01,89150 

01,89638 

01,89638 

01,89638 

01,89638 

01,89150 



 

 

50 
 

01,96481 

01,95992 

01,95992 

01,95992 

01,95503 

01,95992 

01,95992 

01,95992 

01,95992 

01,96481 

01,95992 

01,95992 

01,95992 

01,95992 

01,93060 

01,93060 

01,92571 

01,92571 

01,92571 

01,92571 

01,92082 

01,92571 

01,91593 

01,92082 

01,92571 

01,92082 

01,92082 

01,92571 

01,92082 

01,92082 

01,92571 

01,92082 

01,92082 

01,91593 

01,91593 

01,92571 

01,92082 

01,92082 

01,91593 

01,91593 

01,91593 

01,92082 

01,91105 

01,92082 

01,91593 

01,91593 

01,91105 

01,91593 

01,91593 

01,92082 

01,91593 

01,91593 

01,91593 

01,91593 

01,91593 

01,92082 

01,91105 

01,92082 

01,91593 

01,91593 

01,91593 

01,91593 

01,91593 

01,92082 

01,91593 

01,91593 

01,91105 

01,91105 

01,91593 

01,91593 

01,91105 

01,91105 

01,91593 

01,91593 

01,91105 

01,91105 

01,91593 

01,91105 

01,91105 

01,91105 

01,90616 

01,91105 

01,91593 

01,91593 

01,91105 

01,91105 

01,91593 

01,91105 

01,91105 

01,91593 

01,90616 

01,91105 

01,90616 

01,91593 

01,90616 

01,91593 

01,91593 

01,91105 

01,91105 

01,91593 

01,91105 

01,90616 

01,90616 

01,91593 

01,91105 

01,91105 

01,90616 

01,91105 

01,91105 

01,91105 

01,91593 

01,90616 

01,91105 

01,90616 

01,90616 

01,90616 

01,90616 

01,90616 

01,90616 

01,91105 

01,91105 

01,90616 

01,91105 

01,90616 

01,90616 

01,90616 

01,91105 

01,91105 

01,91105 

01,90616 

01,90616 

01,91105 

01,91105 

01,91105 

01,91105 

01,91105 

01,91105 

01,91105 

01,91105 

01,91105 

01,90616 

01,91105 

01,91105 

01,90616 

01,91105 

01,91105 

01,91105 

01,90616 

01,90616 

01,90616 

01,91105 

01,90616 

01,91105 

01,90616 

01,90616 

01,91105 

01,90616 

01,90616 

01,90616 

01,91105 

01,91105 

01,90616 

01,90616 

01,91105 

01,91105 

01,90616 

01,90616 

01,90616 

01,90616 

01,90616 

01,91105 

01,90616 

01,90127 

01,90616 

01,90616 

01,90127 

01,90616 

01,90127 

01,90127 

01,90616 

01,90616 

01,90616 

01,90616 

01,90616 

01,91105 

01,89150 

01,89150 

01,89150 

01,89638 

01,89638 

01,89638 

01,89638 

01,90127 

01,90127 

01,89638 

01,89638 

01,89638 

01,89150 

01,89638 

01,89638 

01,89638 

01,89638 

01,89150 

01,89150 

01,89638 

01,89150 

01,89638 

01,89150 

01,89638 

01,89638 

01,89638 

01,89638 

01,89638 

01,90127 

01,89638 

01,89638 

01,89638 

01,89150 

01,89150 

01,89638 

01,90127 

01,89638 

1,94941317 1,916909 1,91235 1,909257 1,907138 1,896056 

 

4 ppm 

01,40274 

01,40274 

01,40762 

01,40274 

01,40274 

01,40274 

01,39785 

01,39296 

01,39785 

01,39785 

01,39785 

01,39296 

01,38807 

01,39296 

01,38807 

 

01,38807 

01,37830 
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01,40762 

01,40762 

01,41740 

01,41251 

01,40762 

01,40762 

01,40274 

01,40762 

01,40274 

01,39785 

01,40762 

01,41251 

01,41740 

01,40274 

01,40762 

01,39785 

01,40762 

01,40274 

01,40274 

01,40762 

01,40274 

01,39785 

01,39785 

01,40274 

01,39785 

01,39785 

01,40274 

01,40274 

01,39785 

01,40274 

01,39296 

01,39785 

01,40274 

01,40274 

01,40274 

01,39296 

01,40274 

01,39785 

01,40274 

01,39785 

01,39785 

01,39785 

01,39785 

01,39785 

01,40274 

01,40274 

01,40274 

01,40274 

01,40274 

01,39785 

01,40274 

01,40762 

01,40274 

01,40274 

01,40274 

01,39785 

01,39785 

01,39785 

01,39785 

01,39785 

01,40274 

01,40274 

01,39785 

01,39785 

01,39785 

01,39785 

01,40274 

01,39296 

01,39785 

01,39785 

01,40274 

01,39785 

01,39785 

01,40274 

01,39785 

01,39296 

01,39785 

01,39785 

01,39296 

01,39785 

01,39785 

01,39296 

01,39785 

01,39785 

01,39296 

01,39296 

01,39785 

01,39296 

01,39785 

01,39785 

01,39296 

01,39785 

01,39296 

01,39785 

01,39296 

01,39296 

01,39785 

01,39296 

01,39296 

01,39785 

01,39785 

01,39296 

01,39785 

01,39296 

01,39785 

01,39785 

01,39785 

01,39785 

01,39296 

01,39296 

01,39785 

01,39785 

01,39785 

01,39785 

01,39785 

01,39785 

01,39785 

01,39785 

01,39296 

01,39296 

01,39785 

01,39296 

01,39296 

01,39296 

01,39296 

01,39296 

01,39296 

01,38807 

01,39785 

01,39785 

01,39785 

01,39785 

01,39785 

01,39785 

01,39296 

01,39785 

01,39296 

01,39296 

01,39296 

01,39785 

01,39785 

01,39296 

01,39785 

01,39296 

01,39785 

01,39785 

01,39296 

01,39296 

01,39785 

01,39296 

01,39296 

01,38807 

01,39785 

01,39296 

01,39785 

01,39785 

01,39296 

01,39785 

01,39296 

01,39296 

01,39785 

01,39785 

01,39296 

01,39296 

01,39785 

01,39785 

01,39296 

01,39296 

01,39296 

01,39785 

01,38807 

01,39296 

01,39296 

01,39296 

01,39296 

01,39296 

01,39296 

01,39296 

01,39785 

01,39296 

01,38807 

01,39296 

01,39785 

01,39296 

01,39296 

01,39296 

01,39296 

01,38807 

01,39296 

01,39296 

01,38807 

01,39296 

01,38807 

01,38807 

01,38807 

01,38807 

01,39296 

01,38807 

01,39296 

01,38319 

01,38319 

01,38807 

01,38807 

01,38807 

01,38807 

01,38319 

01,38807 

01,38807 

01,38807 

01,37830 

01,38807 

01,38807 

01,38807 

01,38807 

01,39296 

01,38807 

01,38807 

01,38807 

01,38319 

01,38807 

01,38319 

01,38319 

01,38807 

01,38319 

01,38319 

01,38807 

01,38807 

01,38319 

01,38807 

01,38807 

01,38319 

01,38807 

01,38807 

01,38807 

01,38807 

01,38807 

01,38807 

01,38319 

01,38319 

01,38807 

01,38807 

01,38807 

01,38319 

01,38807 

01,38807 

01,38319 

01,38807 

01,38319 

01,38319 

01,38319 

01,38319 

01,38319 

01,38319 

01,39296 

01,38319 

01,38807 

01,38807 

01,38319 

01,38319 

01,38807 

01,38807 

01,38807 

01,38807 

01,38319 
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01,40274 

01,40274 

01,40274 

01,40274 

01,40274 

01,39296 

01,40274 

01,40274 

01,39785 

01,39785 

01,39785 

01,39785 

01,40274 

01,39785 

01,39785 

01,39785 

01,39785 

01,39296 

01,39785 

01,39296 

01,39785 

01,39785 

01,39296 

01,39296 

01,39785 

01,39296 

01,39296 

01,38807 

01,39296 

01,39296 

01,39785 

01,39296 

01,39296 

01,39296 

01,39296 

01,39296 

01,39785 

01,39296 

01,39296 

01,39296 

01,39296 

01,38807 

01,39785 

01,39785 

01,39785 

01,38807 

01,39785 

01,39296 

01,38807 

01,38807 

01,39296 

01,39296 

01,38807 

01,38807 

01,38807 

01,38807 

01,38807 

01,38319 

01,38319 

01,38807 

01,38319 

01,39296 

01,38807 

01,38319 

01,38807 

01,38807 

01,38807 

01,38807 

01,38319 

01,38807 

01,38807 

01,38807 

01,38807 

01,38807 

01,38807 

01,38807 

01,38807 

01,38807 

1,40241167 1,39842 1,395161 1,394427 1,388887 1,38625 

 

5 ppm 

00,90420 

00,90909 

00,90420 

00,89932 

00,90420 

00,90420 

00,90420 

00,90420 

00,90420 

00,90909 

00,90909 

00,90420 

00,90420 

00,90420 

00,90909 

00,89932 

00,90909 

00,90420 

00,91398 

00,91398 

00,91398 

00,91398 

00,91398 

00,91398 

00,91887 

00,91398 

00,91887 

00,91887 

00,91398 

00,91887 

00,91887 

00,91398 

00,91398 

00,91887 

00,91398 

00,91887 

00,91398 

00,91398 

00,91398 

00,90909 

00,91398 

00,91398 

00,91887 

00,91398 

00,91887 

00,91398 

00,91887 

00,90909 

00,91398 

00,91398 

00,91398 

00,90909 

00,90909 

00,91398 

00,90420 

00,90420 

00,90909 

00,90909 

00,90420 

00,90420 

00,89932 

00,91398 

00,90909 

00,90909 

00,91398 

00,91398 

00,90909 

00,90909 

00,91398 

00,90909 

00,91398 

00,91398 

00,91398 

00,91398 

00,90909 

00,90420 

00,91398 

00,90909 

00,90909 

00,90909 

00,90909 

00,90420 

00,90420 

00,89932 

00,90420 

00,89932 

00,89932 

00,89932 

00,90420 

00,90420 

00,89932 

00,89932 

00,90909 

00,89932 

00,89932 

00,89932 

00,90420 

00,90420 

00,90420 

00,90420 

00,90420 

00,89443 

00,90420 

00,89932 

00,89932 

00,89932 

00,90420 

00,89932 

00,83089 

00,83089 

00,83089 

00,83089 

00,83578 

00,82600 

00,83089 

00,82600 

00,82600 

00,83089 

00,82600 

00,83089 

00,82111 

00,82600 

00,82600 

00,83578 

00,83089 

00,82600 

00,83089 

00,82600 

00,82600 

00,82600 

00,82600 

00,83089 

00,83089 

00,82600 

00,82111 

00,82600 

00,82600 

00,82600 

00,82600 

00,83089 

00,82600 

00,82111 

00,83089 

00,82600 

00,82600 

00,82111 

00,82600 

00,82600 

00,82600 

00,82600 

00,83089 

00,82600 

00,82111 

00,82600 

00,82600 

00,82600 

00,82600 

00,82600 

00,82600 

00,82600 

00,82111 

00,82600 
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00,91398 

00,91398 

00,91887 

00,91398 

00,91398 

00,91398 

00,91398 

00,91398 

00,91398 

00,91398 

00,91398 

00,90909 

00,91398 

00,91887 

00,91398 

00,91887 

00,91887 

00,90909 

00,91398 

00,91398 

00,91398 

00,91398 

00,91398 

00,91398 

00,91398 

00,91398 

00,91398 

00,91398 

00,90909 

00,91398 

00,91398 

00,90909 

00,91887 

00,90909 

00,90909 

00,90909 

00,90909 

00,90909 

00,91398 

00,91398 

00,91398 

00,91398 

00,90909 

00,90909 

00,91398 

00,91398 

00,90909 

00,91398 

00,91398 

00,90909 

00,91398 

00,90909 

00,90909 

00,91398 

00,90420 

00,90909 

00,91398 

00,90909 

00,90420 

00,90909 

00,90420 

00,90909 

00,90909 

00,90420 

00,91398 

00,90909 

00,90909 

00,91398 

00,90420 

00,90420 

00,90420 

00,90909 

00,90909 

00,90909 

00,90420 

00,90909 

00,90420 

00,90909 

00,90909 

00,90420 

00,90909 

00,90909 

00,90909 

00,90909 

00,90420 

00,90909 

00,90420 

00,90420 

00,90909 

00,90909 

00,90909 

00,90420 

00,90420 

00,90909 

00,90909 

00,90909 

00,90909 

00,90909 

00,90420 

00,90420 

00,89932 

00,89932 

00,89932 

00,89932 

00,89443 

00,89932 

00,89932 

00,89932 

00,90420 

00,89932 

00,89932 

00,89932 

00,89932 

00,89443 

00,89932 

00,90420 

00,89443 

00,90420 

00,89443 

00,84066 

00,84066 

00,83578 

00,83578 

00,83578 

00,84066 

00,83578 

00,83578 

00,83578 

00,83578 

00,83578 

00,83578 

00,83089 

00,82600 

00,82600 

00,83089 

00,82600 

00,83089 

00,82600 

00,83089 

00,83089 

00,82600 

00,82600 

00,83089 

00,82111 

00,82600 

00,82600 

00,82600 

00,82600 

00,82600 

00,82600 

00,82600 

00,82600 

00,83089 

00,82111 

00,82600 

00,82600 

00,82600 

00,82111 

00,82111 

00,82600 

00,83089 

00,83089 

00,83089 

00,82600 

00,82111 

00,82600 

00,82111 

00,83089 

00,82600 

00,82600 

00,82600 

00,82600 

00,82600 

00,82600 

00,82600 

00,82600 

00,83089 

00,82600 

00,83089 

00,83089 

00,82600 

00,83089 

00,82600 

00,83089 

00,83089 

00,83089 

00,82600 

00,82600 

00,82600 

00,83089 

00,82111 

00,82111 

00,82111 

00,82600 

00,83089 

00,82600 

00,82111 

00,82600 

0,91153533 0,912269 0,908357 0,886772 0,827386 0,826326 

 

6 ppm 

00,47410 

00,47898 

00,47410 

00,47410 

00,45943 

00,58162 

00,56207 

00,55718 

00,56207 

00,55718 

00,55230 

00,56207 

00,55718 

00,55230 

00,55718 

00,54741 

00,55230 

00,54741 

00,55230 

00,54741 

00,55230 

00,54741 

00,54741 

00,55718 

00,55230 

00,55230 

00,55230 

00,54741 

00,54741 

00,54741 

00,55230 

00,54741 

00,54741 

00,55230 

00,54741 

00,54741 

00,55230 

00,54741 

00,54741 

00,54252 

00,54741 

00,54252 
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00,56207 

00,56207 

00,55718 

00,55718 

00,55718 

00,55718 

00,55718 

00,55230 

00,55230 

00,56207 

00,56207 

00,55718 

00,55718 

00,56207 

00,56207 

00,56696 

00,56207 

00,56696 

00,56207 

00,56207 

00,56696 

00,55718 

00,55718 

00,56207 

00,56207 

00,56207 

00,56207 

00,56696 

00,55718 

00,55718 

00,56207 

00,56207 

00,56696 

00,55230 

00,56207 

00,55718 

00,56207 

00,55718 

00,55230 

00,55718 

00,55718 

00,55230 

00,55718 

00,55718 

00,55718 

00,55718 

00,55230 

00,55230 

00,55718 

00,55718 

00,55230 

00,55230 

00,55230 

00,55230 

00,55230 

00,55718 

00,55718 

00,55230 

00,54741 

00,55718 

00,55718 

00,55230 

00,55230 

00,54741 

00,55230 

00,55718 

00,55230 

00,55718 

00,55230 

00,55230 

00,55230 

00,55230 

00,55230 

00,54741 

00,55718 

00,55230 

00,55230 

00,55230 

00,55718 

00,55230 

00,55718 

00,54741 

00,55718 

00,54741 

00,55718 

00,55718 

00,55230 

00,54741 

00,55230 

00,55230 

00,54741 

00,55230 

00,54741 

00,55718 

00,55230 

00,55230 

00,55230 

00,54741 

00,55718 

00,54741 

00,55230 

00,55230 

00,55230 

00,55718 

00,55230 

00,54741 

00,55718 

00,54741 

00,55230 

00,55718 

00,55718 

00,55230 

00,55718 

00,55230 

00,55230 

00,54741 

00,55230 

00,55230 

00,54741 

00,55718 

00,55230 

00,55230 

00,55718 

00,55718 

00,55230 

00,55230 

00,55718 

00,55230 

00,55230 

00,55230 

00,55718 

00,55718 

00,55230 

00,55230 

00,55230 

00,54741 

00,54741 

00,55230 

00,55230 

00,55230 

00,54741 

00,55230 

00,55230 

00,55230 

00,55230 

00,55718 

00,55230 

00,54741 

00,55230 

00,55230 

00,54741 

00,55230 

00,54741 

00,55230 

00,55718 

00,55230 

00,55230 

00,55230 

00,54741 

00,55230 

00,54741 

00,55230 

00,55230 

00,55230 

00,54741 

00,55230 

00,54741 

00,54741 

00,54741 

00,54741 

00,54741 

00,55230 

00,54741 

00,54741 

00,54741 

00,55718 

00,54741 

00,54741 

00,54741 

00,54741 

00,55230 

00,54741 

00,55230 

00,55230 

00,54741 

00,54741 

00,54741 

00,54741 

00,55718 

00,54741 

00,55230 

00,54741 

00,55230 

00,54741 

00,54741 

00,55230 

00,54741 

00,55230 

00,55230 

00,55230 

00,54741 

00,55230 

00,54741 

00,54252 

00,54741 

00,55230 

00,54741 

00,55230 

00,55230 

00,54741 

00,54741 

00,54741 

00,54252 

00,54741 

00,54741 

00,55230 

00,54741 

00,55230 

00,54252 

00,54741 

00,54741 

00,55230 

00,55230 

00,54741 

00,54741 

00,54741 

00,54741 

00,54741 

00,54741 

00,55230 

00,55230 

00,54252 

00,54741 

00,54741 

00,55230 

00,54741 

00,54741 

00,54741 

00,54252 

00,54741 

00,54741 

00,54741 

00,54741 

00,54741 

00,55230 

00,55230 

00,54741 

00,54741 

00,54741 

00,54741 

00,54741 

00,55230 

00,54741 

00,54741 

00,54741 

00,54741 

00,54741 

00,54741 

00,54741 

00,54741 

00,54741 

00,54741 

00,55230 

00,54741 
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00,55718 

00,55718 

00,55718 

00,55718 

00,55718 

00,55718 

00,56207 

00,55230 

00,56207 

00,55230 

00,55230 

00,55230 

00,54741 

00,55230 

00,55230 

00,54741 

00,55230 

00,55718 

00,55230 

00,55230 

00,55230 

00,55718 

00,55230 

00,55230 

00,55718 

00,55230 

00,55718 

00,54741 

00,54741 

00,55230 

00,55230 

00,54741 

00,54741 

00,54252 

00,55230 

00,54741 

00,54252 

00,54741 

00,54741 

00,54741 

00,55230 

00,54741 

00,55718 

00,54741 

00,54741 

00,54741 

00,55230 

00,55230 

00,54741 

00,55230 

00,54741 

00,54252 

00,54741 

00,54741 

0,55245783 0,5536 0,552786 0,550425 0,548877 0,548062 

 

Hasil rata-rata 

 

1 ppm 2 ppm 3 ppm 4 ppm 5 ppm 6 ppm 

2,922532 2,25847133 1,94941317 1,40241167 0,91153533 0,55245783 

2,882374 2,244786 1,916909 1,39842 0,912269 0,5536 

2,879034 2,229147 1,91235 1,395161 0,908357 0,552786 

2,867139 2,223361 1,909257 1,394427 0,886772 0,550425 

2,874634 2,216032 1,907138 1,388887 0,827386 0,548877 

2,874552 2,237861 1,896056 1,38625 0,826326 0,548062 

2,883 2,235 1,915 1,394 0,879 0,551 

 

Lampiran 6. Data Tegangan Keluaran Pada Pengukuran Konsentrasi Kadmium 

dalam Air Menggunakan Serat Optik  Plastik Konfigurasi Loop dan 

Spiral 

1. Konfigurasi Loop (pelapis keratin dan asam askorbat) 

Konsentrasi 

(ppm) 

Tegangan 

2 Lilitan 4 Lilitan 6 Lilitan 

1 4,503 3,936 2,221 

2 4,437 3,819 2,170 

3 4,287 3,719 2,166 

4 4,105 3,639 1,920 

5 4,033 3,515 1,707 

6 3,983 3,383 1,537 
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2. Konfigurasi spiral (pelapis keratin dan asam askorbat) 

Konsentrasi (ppm) 
Tegangan  

2 Lilitan 4 Lilitan 6 Lilitan 

1 3,336 2,665 1,421 

2 3,166 2,444 1,189 

3 3,143 2,403 1,072 

4 3,023 2,281 0,987 

5 2,993 2,037 0,712 

6 2,581 1,741 0,436 

3. Konfigurasi spiral dengan pencacatan (pelapis keratin dan asam askorbat) 

Konsentrasi (ppm) 
Tegangan 

d = 1,5cm d = 1 cm d = 0,3cm 

1 4,216 3,561 2,883 

2 4,115 3,094 2,235 

3 3,791 2,579 1,915 

4 3,039 2,281 1,394 

5 2,902 1,923 0,879 

6 2,554 1,661 0,551 

4. Konfigurasi spiral dengan pencacatan diameter 0,3 cm 

Konsentrasi  

(ppm) 

Tegangan 

Asam 

askorbat 
keratin 

Keratin dan 

asam askorbat 

1 4,225 3,106 2,883 

2 4,203 3,068 2,235 

3 4,146 3,003 1,915 

4 4,028 2,821 1,394 

5 3,901 2,762 0,879 

6 3,835 2,612 0,551 

 

Lampiran 7. Perhitungan Pembuatan laruatan Kadmium 

 

Larutan kadmium dibuat dengan variasi konsentrasi yaitu 1 ppm, 2 ppm, 3 ppm, 4 

ppm, 5 ppm dan 6 ppm. Bubuk kadmium ditimbang sebanyak 0,0001 gr, 0,0002 

gr, 0,0003 gr, 0,0004 gr, 0,0005 gr dan 0,0006 gr dan dilarutkan dalam aquades 

masing-masing sebanyak 100 ml. Penimbangan jumlah bubuk kadmium dihitung 

menggunakan persamaan sebagai berikut: 

𝑚𝑔

𝐿
= 𝑝𝑝𝑚 
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Larutan kadmium 1 ppm 

𝑚𝑔

0,1 𝐿
= 1 

𝑚𝑔 = 0,1 

= 0,0001 gr 

Larutan kadmium 2 ppm 

𝑚𝑔

0,1 𝐿
= 2 

𝑚𝑔 = 0,2 

= 0,0002 gr 

Larutan kadmium 3 ppm 

𝑚𝑔

0,1 𝐿
= 3 

𝑚𝑔 = 0,3 

= 0,0003 gr 

Larutan kadmium 4 ppm 

𝑚𝑔

0,1 𝐿
= 4 

𝑚𝑔 = 0,4 

= 0,0004 gr 

Larutan kadmium 5 ppm 

𝑚𝑔

0,1 𝐿
= 5 

𝑚𝑔 = 0,5 

= 0,0005 gr 

Larutan kadmium 6 ppm 

𝑚𝑔

0,1 𝐿
= 6 

𝑚𝑔 = 0,6 

= 0,0006 gr 

 

 

 


