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BAB V 

KESIMPULAN DAN SARAN 

 

A. Kesimpulan 

1. Ada pengaruh campuran serbuk biji kelor dan biji asam jawa terhadap 

penurunan kadar logam krom, tembaga dan nikel pada limbah cair 

industri elektroplating di Palur, Karanganyar. 

2. Konsentrasi campuran serbuk biji kelor dan biji asam jawa dalam 

menurunkan kadar logam krom, tembaga adalah K:A=1:2, nikel K:A=1:1 

pada limbah cair industri elektropleting di Palur, Karanganyar. 

B. Saran 

1. Perlu dilakukan penelitian lebih lanjut menggunakan variasi campuran 

serbuk biji kelor dan biji asam jawa dengan konsentrasi yang lebih besar. 

2. Penelitian selanjutnya sebaiknya menggunakan pH asam untuk 

menurunkan kadar logam.  

3. Perlu dilakukan penelitian lanjutan degan menggunakan parameter lain 

pada limbah elektroplating untuk mengetahui pengaruh pemberian 

biokoagulan biji keor dan biji asam jawa terhadap parameter tersebut. 
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Lampiran 1.Pembuatan Larutan Standart 

Laruran standart krom dengan krom nitrat, nikel dengan nikel nitrat dan 

tembaga dengan tembaga nitrat dibuat dengan deret standar  0 ppm, 0,5ppm, 1 

ppm, 2 ppm, 5 ppm dan 10 ppm. 

Prosedur : 

1. Larutan 10 ppm diambil 1 ml dari larutan baku 100 ppm diencerkan dengan 

aquabides menjadi 10 ml. 

2. Larutan 5 ppm diambil 0,5 ml dari larutan baku 100 ppm diencerkan dengan 

aquabides menjadi 10 ml. 

3. Larutan 2 ppm diambil 0,2 ml dari larutan baku 100 ppm diencerkan dengan 

aquabides menjadi 10 ml. 

4. Larutan 1 ppm diambil 0,1 ml dari larutan baku 100 ppm diencerkan dengan 

aquabides menjadi 10 ml. 
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Lampiran 2. Data Hasil Pemeriksaan Kadar 

Prosedur persiapan uji 

1. Masukkan 100 mL contoh uji yang sudah dikocok sampai homogen ke dalam 

gelas piala.  

2. Tambahkan 5 mL asam nitrat.  

3. Panaskan di pemanas listrik sampai larutan contoh uji hampir kering. 

Ditambahkan 50 mL air suling, masukan ke dalam labu ukur 100 mL melalui 

kertas saring dan ditepatkan 100 mL dengan air suling (BSN, 2004). 

Jenis logam Konsentrasi  

K : A 

Pengulangan Absorbansi  Kadar (ppm) 

Krom (Cr) Kontrol I 0,1062 125,36 

II 0,1066 125,83 

III 0,1063 125,48 

Rata-Rata 0,1064 125,56 

0:1 I 0,0386 45,07 

II 0,0387 45,18 

III 0,0384 44,83 

Rata-Rata 0,0039 45,03 

1:0 I 0,0436 51,01 

II 0,0439 51,37 

III 0,0435 50,89 

Rata-Rata 0,0044 50,76 

1:1 I 0,0256 29,63 

II 0,0253 29,28 

III 0,0254 28,39 

Rata-Rata 0,0254 29,43 

1:2 I 0,0592 13,91 

II 0,0590 13,86 

III 0,0593 13,93 

Rata-Rata 0,0592 13,90 

2:1 I 0,0967 22,81 

II 0,0964 22,74 

III 0,0966 22,79 

Rata-Rata 0,0957 22,78 
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Jenis logam Konsentrasi 

K : A 

Pengulangan Absorbansi  Kadar (ppm) 

Nikel (Ni) Kontrol I 0,1787 2.699,66 

II 0,1786 2.698,13 

III 0,1788 2.701,20 

Rata-Rata 0,1787 2.699,66 

0:1 I 0,1014 1.513,35 

II 0,1011 1.508,75 

III 0,1012 1.510,28 

Rata-Rata 0,1013 1.510,79 

1:0 I 0,1008 1.504,14 

II 0.1007 1.502,61 

  III 0,1006 1.501,07 

Rata-Rata 0,1007 1.502,61 

1:1 I 0,0857 1.272,41 

II 0,0855 1.269,34 

III 0,0855 1.269,34 

Rata-Rata 0,0856 1.270,36 

1:2 I 0,0727 1.072,90 

II 0,0729 1.075,97 

III 0,0726 1.071,36 

Rata-Rata 0,0727 1.073,41 

2:1 I 0,1197 1.794,20 

II 0,1194 1.789,59 

III 0,1196 1.792,66 

Rata-Rata 0,1196 1.792,15 

. 
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Jenis logam Konsentrasi  

K : A 

Pengulangan Absorbansi  Kadar (ppm) 

Tembaga (Cu) Kontrol I 0,3935 3.916,31 

II 0,3933 3.914,29 

III 0,3936 3.917,31 

Rata-Rata 0,3935 3.915,97 

0:1 I 0,3817 3.797,61 

II 0,3816 3.796,60 

III 0,3818 3.798,61 

Rata-Rata 0,3817 3.797,61 

1:0 I 0,4112 4.094,36 

II 0,4111 4.093,35 

III 0,4110 4.092,34 

Rata-Rata 0,4111 4.093,3 

1:1 I 0,3546 3.525,00 

II 0,3549 3.528,02 

III 0,3548 3.527,01 

Rata-Rata 0,3548 3.526,6 

1:2 I 0,3786 3.766,42 

II 0,3789 3.769,44 

III 0,3787 3.767,43 

Rata-Rata 0,3787 3.767,76 

2:1 I 0,4332 4.315,66 

II 0,4335 4.318,68 

III 0,4333 4.316,67 

Rata-Rata 0,4333 4.317,01 
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Lampiran 3. Perhitungan kadar krom 

 

Y = a + bx 

a = 0,000065 

b = 0,02105 

a. Limbah electroplating (tanpa perlakuan) 

1. Pengulangan I 

Y = a + bx 

x =  

x =  

x  

kadar Cr (ppm) = C x P x  ppm 

= 5,0143 x 50 x = 125,36 ppm 

2. Pengulangan II 

Y = a + bx 

x =  

x =  

x  

kadar Cr (ppm) = C x P x  ppm 

= 5,0333 x 50 x = 125,83 ppm 

3. Pengulangan III 

Y = a + bx 

x =  

x =  

x  

kadar Cr (ppm) = C x P x  ppm 
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= 5,0190 x 50 x = 125,48 ppm 

b. Limbah elektroplating dengan penambahan serbuk biji kelor dan biji asam jawa 

K0:A1 

1. Pengulangan I 

Y = a + bx 

x =  

x =  

x  

kadar Cr (ppm) = C x P x  ppm 

= 1,8029 x 50 x = 45,07 ppm 

2. Pengulangan II 

Y = a + bx 

x =  

x =  

x  

kadar Cr (ppm) = C x P x  ppm 

= 1,8076 x 50 x = 45,19 ppm 

3. Pengulangan III 

Y = a + bx 

x =  

x =  

x  

kadar Cr (ppm) = C x P x  ppm 

= 1,7933 x 50 x = 45,83 ppm 

c. Limbah elektroplating dengan penambahan serbuk biji kelor dan biji asam jawa 

K1:A0 
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1. Pengulangan I 

Y = a + bx 

x =  

x =  

x  

kadar Cr (ppm) = C x P x  ppm 

= 2,0404 x 50 x = 51,01 ppm 

4. Pengulangan II 

Y = a + bx 

x =  

x =  

x  

kadar Cr (ppm) = C x P x  ppm 

= 2,0546 x 50 x = 51,37 ppm 

5. Pengulangan III 

Y = a + bx 

x =  

x =  

x  

kadar Cr (ppm) = C x P x  ppm 

= 2,0356 x 50 x = 50,89 ppm 

d. Limbah elektroplating dengan penambahan serbuk biji kelor dan biji asam jawa 

K1:A1 

1. Pengulangan I 

Y = a + bx 

x =  
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x =  

x  

kadar Cr (ppm) = C x P x  ppm 

= 1,1853 x 50 x = 29,63 ppm 

2. Pengulangan II 

Y = a + bx 

x =  

x =  

x  

kadar Cr (ppm) = C x P x  ppm 

= 1,1710 x 50 x = 29,28 ppm 

3. Pengulangan III 

Y = a + bx 

x =  

x =  

x  

kadar Cr (ppm) = C x P x  ppm 

= 1,1758 x 50 x = 29,39 ppm 

e. Limbah elektroplating dengan penambahan serbuk biji kelor dan biji asam jawa 

K1:A2 

1. Pengulangan I 

Y = a + bx 

x =  

x =  

x  
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kadar Cr (ppm) = C x P x  ppm 

= 2,7815 x 50 x = 13,91 ppm 

 

2. Pengulangan II 

Y = a + bx 

x =  

x =  

x  

kadar Cr (ppm) = C x P x  ppm 

= 2,7720 x 50 x = 13,86 ppm 

3. Pengulangan III 

Y = a + bx 

x =  

x =  

x  

kadar Cr (ppm) = C x P x  ppm 

= 2,7862 x 50 x = 13,93 ppm 

f. Limbah elektroplating dengan penambahan serbuk biji kelor dan biji asam jawa 

K2:A1 

1. Pengulangan I 

Y = a + bx 

x =  

x =  

x  

kadar Cr (ppm) = C x P x  ppm 
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= 4,5629 x 50 x = 22,81 ppm 

2. Pengulangan II 

Y = a + bx 

x =  

x =  

x  

kadar Cr (ppm) = C x P x  ppm 

= 4,5487 x 50 x = 22,74 ppm 

3. Pengulangan III 

Y = a + bx 

x =  

x =  

x  

kadar Cr (ppm) = C x P x  ppm 

= 4,5582 x 50 x = 22,79 ppm 
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Lampiran 4. Perhitungan nikel 

 

Y = a + bx 

a = 0,00279 

b = 0,06516 

a. Limbah electroplating (tanpa perlakuan) 

1. Pengulangan I 

Y = a + bx 

x =  

x =  

x  

kadar Ni (ppm) = C x P x  ppm 

= 2,6997 x 2000 x = 2.699,66 ppm 

2. Pengulangan II 

Y = a + bx 

x =  

x =  

x  

kadar Ni (ppm) = C x P x  ppm 

= 2,6981 x 2000 x = 2.698,13 ppm 

3. Pengulangan III 

Y = a + bx 

x =  

x =  

x  

kadar Ni (ppm) = C x P x  ppm 
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= 2,7012 x 2000 x = 2.701,20 ppm 

 

b. Limbah elektroplating dengan penambahan serbuk biji kelor dan biji asam jawa 

K0:A1 

1. Pengulangan I 

Y = a + bx 

x =  

x =  

x  

kadar Ni (ppm) = C x P x  ppm 

= 1,5134 x 2000 x =1.513,35 ppm 

2. Pengulangan II 

Y = a + bx 

x =  

x =  

x  

kadar Ni (ppm) = C x P x  ppm 

= 1,5087 x 2000 x = 1.508,75 ppm 

3. Pengulangan III 

Y = a + bx 

x =  

x =  

x  

kadar Ni (ppm) = C x P x  ppm 

= 1,5103 x 2000 x = 1.510,28 ppm 
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c. Limbah elektroplating dengan penambahan serbuk biji kelor dan biji asam jawa 

K1:A0 

1. Pengulangan I 

Y = a + bx 

x =  

x =  

x  

kadar Ni (ppm) = C x P x  ppm 

= 1,5041 x 2000 x = 1.504,14 ppm 

2. Pengulangan II 

Y = a + bx 

x =  

x =  

x  

kadar Ni (ppm) = C x P x  ppm 

= 1,5026 x 2000 x = 1.502,61 ppm 

3. Pengulangan III 

Y = a + bx 

x =  

x =  

x  

kadar Ni (ppm) = C x P x  ppm 

= 1,5012 x 2000 x = 1.501,07 ppm 

 

 



78 
 

 

 

d. Limbah elektroplating dengan penambahan serbuk biji kelor dan biji asam jawa 

K1:A1 

1. Pengulangan I 

Y = a + bx 

x =  

x =  

x  

kadar Ni (ppm) = C x P x  ppm 

= 1,2724 x 2000 x = 1.272,41 ppm 

2. Pengulangan II 

Y = a + bx 

x =  

x =  

x  

kadar Ni (ppm) = C x P x  ppm 

= 1,2693 x 2000 x = 1.269,34 ppm 

3. Pengulangan III 

Y = a + bx 

x =  

x =  

x  

kadar Ni (ppm) = C x P x  ppm 

= 1,2693 x 2000 x = 1.269,34 ppm 
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e. Limbah elektroplating dengan penambahan serbuk biji kelor dan biji asam jawa 

K1:A2 

1. Pengulangan I 

Y = a + bx 

x =  

x =  

x  

kadar Ni (ppm) =C x P x  ppm 

= 1,0729 x 2000 x = 1.072,90 ppm 

2. Pengulangan II 

Y = a + bx 

x =  

x =  

x  

kadar Ni (ppm)=C x P x  ppm 

= 1,0760 x 2000 x  = 1.075,97 ppm 

3. Pengulangan III 

Y = a + bx 

x =  

x =  

x  

kadar Ni (ppm) =C x P x  ppm 

= 1,0714 x 2000 x = 1.071,36 ppm 
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f. Limbah elektroplating dengan penambahan serbuk biji kelor dan biji asam jawa 

K2:A1 

1. Pengulangan I 

Y = a + bx 

x =  

x =  

x  

kadar Ni (ppm) = C x P x  ppm 

= 1,7942 x 2000 x = 1.794,20 ppm 

2. Pengulangan II 

Y = a + bx 

x =  

x =  

x  

kadar Ni (ppm) = C x P x  ppm 

= 1,7896 x 2000 x = 1.789,59 ppm 

3. Pengulangan III 

Y = a + bx 

x =  

x =  

x  

kadar Ni (ppm) =C x P x  ppm 

= 1,0727 x 2000 x = 1.792,66 ppm 
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Lampiran 5. Perhitungan Tembaga 

 

Y = a + bx 

a = 0,00418 

b = 0,09941 

a. Limbah electroplating (tanpa perlakuan) 

1. Pengulangan I 

Y = a + bx 

x =  

x =  

x  

kadar Cu(ppm) = C x P x  ppm 

= 3,9163 x 2000 x = 3.916,31 ppm 

2. Pengulangan II 

Y = a + bx 

x =  

x =  

x  

kadar Cu (ppm) = C x P x  ppm 

= 3,9143 x 2000 x = 3.914,29 ppm 

3. Pengulangan III 

Y = a + bx 

x =  

x =  

x  

kadar Cu (ppm)=C x P x  ppm 
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= 3,9173 x 2000 x  = 3.917,31 ppm 

b. Limbah elektroplating dengan penambahan serbuk biji kelor dan biji asam jawa 

K0:A1 

1. Pengulangan I 

Y = a + bx 

x =  

x =  

x  

kadar Cu(ppm) = C x P x  ppm 

= 3,7976 x 2000 x = 3.797,61 ppm 

2. Pengulangan II 

Y = a + bx 

x =  

x =  

x  

kadar Cu  (ppm)= C x P x  ppm 

= 3,7966 x 2000 x  = 3.796,60 ppm 

3. Pengulangan III 

Y = a + bx 

x =  

x =  

x  

kadar Cu (ppm)= C x P x  ppm 

= 3,7986 x 2000 x  = 3.798,61 ppm 
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c. Limbah elektroplating dengan penambahan serbuk biji kelor dan biji asam jawa 

K1:A0 

1. Pengulangan I 

Y = a + bx 

x =  

x =  

x  

kadar Cu (ppm) = C x P x  ppm 

= 4,0944 x 2000 x = 4.094,36 ppm 

2. Pengulangan II 

Y = a + bx 

x =  

x =  

x  

kadar Cu (ppm) = C x P x  ppm 

= 4,0934 x 2000 x = 4.093,35 ppm 

3. Pengulangan III 

Y = a + bx 

x =  

x =  

x  

kadar Cu (ppm) = C x P x  ppm 

= 4,0923 x 2000 x = 4.092,34 ppm 

d. Limbah elektroplating dengan penambahan serbuk biji kelor dan biji asam 

jawa K1:A1 

1. Pengulangan I 
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Y = a + bx 

x =  

x =  

x  

kadar Cu (ppm) = C x P x  ppm 

= 3,5250 x 2000 x = 3.525,00 ppm 

2. Pengulangan II 

Y = a + bx 

x =  

x =  

x  

kadar Cu (ppm) = C x P x  ppm 

= 3,5280 x 2000 x = 3.528,02 ppm 

3. Pengulangan III 

Y = a + bx 

x =  

x =  

x  

kadar Cu (ppm) = C x P x  ppm 

= 3,5270 x 2000 x = 3.527,01 ppm 
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e. Limbah elektroplating dengan penambahan serbuk biji kelor dan biji asam 

jawa K1:A2 

1. Pengulangan I 

Y = a + bx 

x =  

x =  

x = 3,7664 

kadar Cu (ppm) = C x P x  ppm 

= 3,7664 x 2000 x = 3.766,42 ppm 

2. Pengulangan II 

Y = a + bx 

x =  

x =  

x= 3,7694 

kadar Cu (ppm) = C x P x  ppm 

= 3,7694 x 2000 x = 3.769,44 ppm  

3. Pengulangan III 

Y = a + bx 

x =  

x =  

x=3,7674 

kadar Cu (ppm) = C x P x  ppm 

= 3,7674 x 2000 x = 3767,43 ppm 
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f. Limbah elektroplating dengan penambahan serbuk biji kelor dan biji asam 

jawa K2:A1 

1. Pengulangan I 

Y = a + bx 

x =  

x =  

x= 4,3157 

kadar Cu (ppm) = C x P x  ppm 

= 4,3157 x 2000 x  = 4.315,66 ppm 

2. Pengulangan II 

Y = a + bx 

x =  

x =  

x= 4,3187 

kadar Cu (ppm) = C x P x  ppm 

= 4,3187 x 2000 x   = 4.318,68 ppm 

3. Pengulangan III 

Y = a + bx 

x =  

x =  

x= 4,3167 

kadar Cu (ppm) = C x P x  ppm 

= 4,3157 x 2000 x  = 4.316,67 ppm 
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 Lampiran 6. Uji Statistik 

1. Uji normalitas 

 

One-Sample Kolmogorov-Smirnov Test 

 kadarcu kadarcr kadarni 

N 18 18 18 

Normal Parametersa,b 
Mean 3903.0617 1641.4978 47.9650 

Std. Deviation 258.55607 537.84957 37.98708 

Most Extreme Differences 

Absolute .157 .261 .298 

Positive .157 .261 .298 

Negative -.132 -.145 -.185 

Kolmogorov-Smirnov Z .666 1.107 1.263 

Asymp. Sig. (2-tailed) .767 .173 .082 

a. Test distribution is Normal. 

b. Calculated from data. 

 

5. Uji Two-Way Anova 

 

 
Univariate Analysis of Variance 

 
 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

Between-Subjects Factors 

 Value Label N 

pemeriksaan 

1 cu 18 

2 cr 18 

3 ni 18 

perbandingan 

1 K:A 0:0 9 

2 K:A 0:1 9 

3 K:A 1:0 9 

4 K:A 1:1 9 

5 K:A 1:2 9 

6 K:A 2:1 9 



88 
 

 

 

Descriptive Statistics 

Dependent Variable:   kadar   

pemeriksaan perbandingan Mean Std. Deviation N 

Cu 

K:A 0:0 3915.9700 1.53844 3 

K:A 0:1 3797.6067 1.00500 3 

K:A 1:0 4093.3500 1.01000 3 

K:A 1:1 3526.6767 1.53735 3 

K:A 1:2 3767.7633 1.53735 3 

K:A 2:1 4317.0033 1.53735 3 

Total 3903.0617 258.55607 18 

Cr 

K:A 0:0 125.5567 .24420 3 

K:A 0:1 44.6967 .45490 3 

K:A 1:0 51.0900 .24980 3 

K:A 1:1 29.4333 .17898 3 

K:A 1:2 13.9000 .03606 3 

K:A 2:1 22.7800 .03606 3 

Total 47.9094 37.99211 18 

Ni 

K:A 0:0 2699.6633 1.53500 3 

K:A 0:1 1510.7933 2.34257 3 

K:A 1:0 1502.6067 1.53500 3 

K:A 1:1 1270.3633 1.77247 3 

K:A 1:2 1073.4100 2.34693 3 

K:A 2:1 1792.1500 2.34693 3 

Total 1641.4978 537.84957 18 

Total 

K:A 0:0 2247.0633 1676.03214 9 

K:A 0:1 1784.3656 1637.95992 9 

K:A 1:0 1882.3489 1773.36983 9 

K:A 1:1 1608.8244 1535.47953 9 

K:A 1:2 1618.3578 1676.06709 9 

K:A 2:1 2043.9778 1869.02128 9 

Total 1864.1563 1632.09073 54 
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Levene's Test of Equality of Error Variancesa 

Dependent Variable:   kadar   

F df1 df2 Sig. 

2.338 17 36 .016 

Tests the null hypothesis that the error variance 

of the dependent variable is equal across groups. 

a. Design: Intercept + pemeriksaan + 

perbandingan + pemeriksaan * perbandingan 

 
 

Tests of Between-Subjects Effects 

Dependent Variable:   kadar   
Source Type III Sum of 

Squares 
df Mean Square F Sig. 

Corrected Model 
141177095.12

6a 
17 8304535.007 4128327.029 .000 

Intercept 
187654249.63

9 
1 187654249.63

9 
93286151.517 .000 

pemeriksaan 
135098361.93

7 
2 67549180.969 33579858.398 .000 

perbandingan 2801361.269 5 560272.254 278520.963 .000 

pemeriksaan * perbandingan 3277371.920 10 327737.192 162923.789 .000 

Error 72.418 36 2.012   

Total 
328831417.18

2 
54    

Corrected Total 
141177167.54

3 
53    

a. R Squared = 1.000 (Adjusted R Squared = 1.000) 

 

 
Estimated Marginal Means 
 

1. pemeriksaan 

Dependent Variable:   kadar   

pemeriksaan Mean Std. Error 95% Confidence Interval 

Lower Bound Upper Bound 

Cu 3903.062 .334 3902.384 3903.740 

Cr 47.909 .334 47.231 48.587 

Ni 1641.498 .334 1640.820 1642.176 
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2. perbandingan 

Dependent Variable:   kadar   

perbandingan Mean Std. Error 95% Confidence Interval 

Lower Bound Upper Bound 

K:A 0:0 2247.063 .473 2246.105 2248.022 

K:A 0:1 1784.366 .473 1783.407 1785.324 

K:A 1:0 1882.349 .473 1881.390 1883.308 

K:A 1:1 1608.824 .473 1607.866 1609.783 

K:A 1:2 1618.358 .473 1617.399 1619.317 

K:A 2:1 2043.978 .473 2043.019 2044.937 

 
 

3. pemeriksaan * perbandingan 

Dependent Variable:   kadar   

pemeriksaan Perbandingan Mean Std. Error 95% Confidence Interval 

Lower Bound Upper Bound 

Cu 

K:A 0:0 3915.970 .819 3914.309 3917.631 

K:A 0:1 3797.607 .819 3795.946 3799.267 

K:A 1:0 4093.350 .819 4091.689 4095.011 

K:A 1:1 3526.677 .819 3525.016 3528.337 

K:A 1:2 3767.763 .819 3766.103 3769.424 

K:A 2:1 4317.003 .819 4315.343 4318.664 

Cr 

K:A 0:0 125.557 .819 123.896 127.217 

K:A 0:1 44.697 .819 43.036 46.357 

K:A 1:0 51.090 .819 49.429 52.751 

K:A 1:1 29.433 .819 27.773 31.094 

K:A 1:2 13.900 .819 12.239 15.561 

K:A 2:1 22.780 .819 21.119 24.441 

Ni 

K:A 0:0 2699.663 .819 2698.003 2701.324 

K:A 0:1 1510.793 .819 1509.133 1512.454 

K:A 1:0 1502.607 .819 1500.946 1504.267 

K:A 1:1 1270.363 .819 1268.703 1272.024 

K:A 1:2 1073.410 .819 1071.749 1075.071 

K:A 2:1 1792.150 .819 1790.489 1793.811 
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Post Hoc Tests 

 

 
pemeriksaan 

 
 

Multiple Comparisons 

Dependent Variable:   kadar   

Tukey HSD   

(I) pemeriksaan (J) pemeriksaan Mean Difference 

(I-J) 

Std. Error Sig. 95% Confidence Interval 

Lower Bound Upper Bound 

Cu 
cr 3855.1522* .47277 .000 3853.9966 3856.3078 

ni 2261.5639* .47277 .000 2260.4083 2262.7195 

Cr 
cu -3855.1522* .47277 .000 -3856.3078 -3853.9966 

ni -1593.5883* .47277 .000 -1594.7439 -1592.4327 

Ni 
cu -2261.5639* .47277 .000 -2262.7195 -2260.4083 

cr 1593.5883* .47277 .000 1592.4327 1594.7439 

Based on observed means. 

 The error term is Mean Square(Error) = 2.012. 

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

 
Homogeneous Subsets 

kadar 

Tukey HSDa,b 

pemeriksaan N Subset 

1 2 3 

cr 18 47.9094   

ni 18  1641.4978  

cu 18   3903.0617 

Sig.  1.000 1.000 1.000 

Means for groups in homogeneous subsets are displayed. 

 Based on observed means. 

 The error term is Mean Square(Error) = 2.012. 

a. Uses Harmonic Mean Sample Size = 18.000. 

b. Alpha = .05. 
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Perbandingan 
 

 
Multiple Comparisons 

Dependent Variable:   kadar   
Tukey HSD   

(I) 

perbandinga

n 

(J) perbandingan Mean Difference 

(I-J) 

Std. Error Sig. 95% Confidence Interval 

Lower Bound Upper Bound 

K:A 0:0 

K:A 0:1 462.6978* .66860 .000 460.6863 464.7093 

K:A 1:0 364.7144* .66860 .000 362.7029 366.7260 

K:A 1:1 638.2389* .66860 .000 636.2274 640.2504 

K:A 1:2 628.7056* .66860 .000 626.6940 630.7171 

K:A 2:1 203.0856* .66860 .000 201.0740 205.0971 

K:A 0:1 

K:A 0:0 -462.6978* .66860 .000 -464.7093 -460.6863 

K:A 1:0 -97.9833* .66860 .000 -99.9949 -95.9718 

K:A 1:1 175.5411* .66860 .000 173.5296 177.5526 

K:A 1:2 166.0078* .66860 .000 163.9963 168.0193 

K:A 2:1 -259.6122* .66860 .000 -261.6237 -257.6007 

K:A 1:0 

K:A 0:0 -364.7144* .66860 .000 -366.7260 -362.7029 

K:A 0:1 97.9833* .66860 .000 95.9718 99.9949 

K:A 1:1 273.5244* .66860 .000 271.5129 275.5360 

K:A 1:2 263.9911* .66860 .000 261.9796 266.0026 

K:A 2:1 -161.6289* .66860 .000 -163.6404 -159.6174 

K:A 1:1 

K:A 0:0 -638.2389* .66860 .000 -640.2504 -636.2274 

K:A 0:1 -175.5411* .66860 .000 -177.5526 -173.5296 

K:A 1:0 -273.5244* .66860 .000 -275.5360 -271.5129 

K:A 1:2 -9.5333* .66860 .000 -11.5449 -7.5218 

K:A 2:1 -435.1533* .66860 .000 -437.1649 -433.1418 

K:A 1:2 

K:A 0:0 -628.7056* .66860 .000 -630.7171 -626.6940 

K:A 0:1 -166.0078* .66860 .000 -168.0193 -163.9963 

K:A 1:0 -263.9911* .66860 .000 -266.0026 -261.9796 

K:A 1:1 9.5333* .66860 .000 7.5218 11.5449 

K:A 2:1 -425.6200* .66860 .000 -427.6315 -423.6085 

K:A 2:1 

K:A 0:0 -203.0856* .66860 .000 -205.0971 -201.0740 

K:A 0:1 259.6122* .66860 .000 257.6007 261.6237 

K:A 1:0 161.6289* .66860 .000 159.6174 163.6404 

K:A 1:1 435.1533* .66860 .000 433.1418 437.1649 

K:A 1:2 425.6200* .66860 .000 423.6085 427.6315 

Based on observed means. 

 The error term is Mean Square(Error) = 2.012. 

*. The mean difference is significant at the .05 level. 
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Homogeneous Subsets 
 

kadar 

Tukey HSDa,b 

perbandingan N Subset 

1 2 3 4 5 6 

K:A 1:1 9 1608.8244      

K:A 1:2 9  1618.3578     

K:A 0:1 9   1784.3656    

K:A 1:0 9    1882.3489   

K:A 2:1 9     2043.9778  

K:A 0:0 9      2247.0633 

Sig.  1.000 1.000 1.000 1.000 1.000 1.000 

Means for groups in homogeneous subsets are displayed. 

 Based on observed means. 

 The error term is Mean Square(Error) = 2.012. 

a. Uses Harmonic Mean Sample Size = 9.000. 

b. Alpha = .05. 
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Lampiran 7. Surat Keterangan Hasil Pemeriksaan Logam 
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Lampiran 8. Pembuatan Serbuk dan Pengujian 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SAPONIN    TANIN    FLAFONOID

Proses pembuatan serbuk 

Hasil uji kualitatif serbuk biji kelor dan biji asam jawa 
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Pengukuran suhu limbah elektroplating 

 

Uji kualitatif logam Krom, Tembaga dan Nikel dengan reagen NaS 
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Penimbangan koagulan biji kelor dan biji asam jawa 

Pengukuran pH limbah electroplating sebelum perlakuan Koagulasi sampel 
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Pengukuran pH setelah perlakuan 

Pengemasan sampel setelah perlakuan 
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Larutan Standar Logam Krom, Nikel, Tembaga 

Alat Spektrofotometri serapan atom 


