V. SIMPULAN DAN SARAN

A. Simpulan

1.

2.

Kadar air dan kadar abu arang aktif kulit pisang kepok kuning (Musa
paradisiaca formatypica) yang diaktivasi menggunakan H>SO4 1 N telah
memenuhi syarat mutu yang berlaku, sedangkan daya serap lod tidak
memenuhi syarat mutu yang berlaku.

Arang aktif kulit pisang kepok kuning (Musa paradisiaca formatypica)
mampu meningkatkan kualitas limbah cair industri penyamakan kulit pada
parameter pH, TDS, amonia, dan TSS hingga kadarnya memenuhi baku
mutu yang berlaku, sedangkan pada parameter Kromium kadarnya belum
memenuhi baku mutu yang berlaku dengan berat yang paling efektif sebesar
20 gram. Hasil analisis scanning electron microscope menunjukkan adanya
pembentukan pori arang aktif, hasil EDX menunjukkan konsentrasi unsur
Kromium vyang berhasil terserap sebesar 0,3587, dan hasil mapping
menunjukkan persebaran logam berat Kromium pada permukaan sampel

arang aktif.

B. Saran

1.

Pengunaan aktivator H.SO4 dengan konsentrasi yang lebih tinggi dan waktu
aktivasi yang lebih lama untuk meningkatkan daya serap lod pada arang

aktif.
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2. Perlu dilakukan penghitungan jumlah dan kerapatan pori arang aktif untuk
mengetahui keseragaman arang aktif didalam setiap perlakuan.

3. Penambahan variasi suhu karbonisasi dan waktu kontak untuk mengetahui
perlakuan arang aktif yang paling optimal untuk meningkatkan kualitas
limbah cair, terutama untuk menurunkan kadar logam berat Kromium.

4. Penambahan parameter uji terhadap limbah cair untuk mengetahui pengaruh

arang aktif terhadap parameter uji yang lainnya.
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LAMPIRAN

Lampiran 1. Arang Aktif Kulit pisang Kepok Kuning.
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Lampiran 2. Hasil EDX Sampel D3.

Arang Aktif Kulit Pisang Kepok

Acquisition Parameter
Instrument  : 6510(LA)
Acc. Voltage : 15.0 kV
Probe Current: 1.00000 nA
PHA mode 3

Real Time

Live Time

3
Counting Rate: 3263 cps
Energy Range : 0 -

Counts

-
0.00 100 2.00 300 4.00 5.00 6.00 7.00 8.00 9.00 10.00

ZAF Method Standardless Quantitative Anal
ting Coefficient : 0.4080
(keV) Mass¥ Sigma Atom¥ Co

pound Mass¥ Cation

o

co

o

coocoo

| _JED-2300 AnalfysisStation L JEOL



Lampiran 3. Hasil Mapping Logam Berat Lain Pada Arang Aktif D3.
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Lampiran 4. Limbah Cair Industri Penyamakan Kulit Sebelum Perlakuan.
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Lampiran 5. Limbah Cair Industri Penyamakan Kulit Sesudah Perlakuan.
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Lampiran 6. Hasil Pengukuran pH Arang Aktif Kulit Pisang Kepok Kuning.

Penyaringan 1

Kadar pH
Erlenmeyer 1 > 3
1 4.93 4.90 4.80
2 4.95 4.93 4.87
3 4.95 491 4.94
4 4.97 4.97 4.95
5 4.94 4.92 4,94
Penyaringan 2
Kadar pH
Erlenmeyer 1 > 3
1 6.38 6.43 6.40
2 6.31 6.38 6.42
3 6.29 6.30 6.26
4 6.36 6.30 6.29
5 6.40 6.43 6.35
Penyaringan 3
Kadar pH
Erlenmeyer 1 > 3
1 7.03 7.10 7.18
2 6.90 7.03 7.15
3 7.11 7.01 6.97
4 7.06 6.97 7.01
5 7.02 7.10 7.07
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Lampiran 7. Perhitungan Kadar Abu.

m, — mjy
Kadar abu (%) = — x100x %
mz - ml

Keterangan:

m1 = massa cawan kosong (gram)

m2 = massa cawan dan sampel sebelum dimasukkan ke tanur (gram)
m3 = massa cawan dan sampel setelah dimasukkan ke tanur (gram)

Pengulangan 1

Kadar abu (%) = — -

m, —m;
—— x100x %

m; — my
kadar ahllR 474206 - 473439 o
adarabuiy) = 474206 — 46,4202 = 2 7°
Kadar abu (%) = o076/ 100 x %
adar abpu 0) — 110004‘X X Y0

Kadar abu (%) = 7,666933%
Kadar abu (%) = 7,67%

Pengulangan 2

m; —mg
Kadar abu (%) = —— x100x %

m; — my
caillpu o 163937~ 463181 _
Adarabu i) = 463937 — 453934 = 7P
Kadar abu (%) = 0,0756 100 x %
adar apu 0) = 1,0003 X X Y0

Kadar abu (%) = 7,55773%
Kadar abu (%) = 7,56%

Pengulangan 3

Kadar abu (%) = — —

m m
2  3%100x%

m; —my
Kadar abu (%) — 474347 — 473507
adarabuivd) = 474347 — 464343~ 7°
Kadar abu (%) = 0,0750 100 x %
adar abu o) = 1’0004-X X Y0

Kadar abu (%) = 7,4970%
Kadar abu (%) = 7,50%



Lampiran 8. Perhitungan Kadar Air.

Keterangan:

. m; — mg
Kadar air (%) = ——— x100x %

m; — my

mz = massa cawan kosong (gram)
m2 = massa cawan dan sampel sebelum dioven (gram)
ms = massa cawan dan sampel setelah dioven (gram)

Pengulangan 1
Kadar air (%) =

Kadar air (%) =

Kadar air (%) =
Kadar air (%) =

Pengulangan 2
Kadar air (%) =

Kadar air (%) =

Kadar air (%) =
Kadar air (%) =

Pengulangan 3
Kadar air (%) =

Kadar air (%) =

Kadar air (%) =
Kadar air (%) =

m; — ms
—— x100x %
my — my

11,4303 — 11,3922

1 0
114303 — 10,4303 * 100x%
00381 o
10000 ~ U X7
3.81%
mz -

ms
—— x100x %
my — my
11,0288 — 10,9907

100 x 9
11,0288 — 10,0286 * 100X %
00381
10002 ~ 00X
3.81%
mz -

mg
——x100x %
my; — my

11,8184 — 11,7801
11,8184 — 10,8184

00383
1,0000 ~ X7

3,83%

x100x %
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Lampiran 9. Perhitungan Daya Serap lod.

( mL sampel — T(':Sl ) .W; .Fp

Daya serap lod (mg/g) = Berat sampel arang aktif
Keterangan:
mL sampel = Sampel supernatan yang dititrasi (mL)
T = Volume larutan Na>S>03 (mL)
o] = Konsentrasi NazS>03 (N)
C = Konsentrasi lodin (N)
W1 = Berat lodin (12,693 mg/mL)
Fp = Faktor pengencer (5)

Pengulangan 1

( mL sampel — T(':SI ) .W, .Fp

D lod =
aya serap lo (mg/g) Berat sampel arang aktif

(10— 28:21) 12693.5
Daya serap lod (mg/g) = 0,5005
(52).12,693.5
Daya serap lod (mg/g) = 0,5005
330,018
Daya serap lod (mg/g) = 05005

Daya serap lod (mg/g) = 659,3766234
Daya serap lod (mg/g) = 659,38 mg/g

Pengulangan 2

( mL sampel — T(-fl ) .W; .Fp

D Iod =
aya serap lod (mg/g) Berat sampel arang aktif

( 10 — 4'50,'10'1 ) 112,693 .5

0,5006
(55).12,693.5

0,5006
349,0575

0,5006
Daya serap lod (mg/g) = 697,2782661
Daya serap lod (mg/g) = 697,28 mg/g

Daya serap lod (mg/g) =

Daya serap lod (mg/g) =

Daya serap lod (mg/g) =
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Pengulangan 3

(mL sampel — T(fl )-W1 .Fp

D I =
aya serap lod (mg/g) Berat sampel arang aktif

(10- 4'%"10'1 ).12,693.5

Daya serap lod (mg/g) =

0,5004
(52).12,693.5
Daya serap lod (mg/g) = 0.5004
330,018
Daya serap lod (mg/g) = =557

Daya serap lod (mg/g) = 659,5083933
Daya serap lod (mg/g) = 659,51 mg/g
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Lampiran 10. Hasil Uji Mutu Arang Aktif Kulit Pisang Kepok Kuning.

Hasil Uji Kadar Abu

Kadar Abu Syarat
Ulangan (%) Rata-Rata Mutu Sumber
1 7.67
2 7.56 757 Maks.10% O 00510
3 7.50
Hasil Uji Kadar Air
Ulangan Kadar Air (%) Rata-Rata S&iﬁt Sumber
1 3.81
SNI 06-
2 3.81 3.82 Maks. 15%
3 383 3730-1995
Hasil Uji Daya Serap lodin
Ulangan Daya SEED Rata-Rata Syarat Mutu Sumber
lodin (mg/g)
1 659.38
: SNI 06-
2 697.28 672.05 Min. 750 mg/g 3730-1995

3 659.51
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Lampiran 11. Hasil Uji Parameter Limbah Cair Penyamakan Kulit.

Hasil Pengukuran Kadar pH

Perlakuan U pH
Sebelum Rata-Rata Sesudah Rata-Rata Selisih
1 5.00 5.33 0.33
A 2 4.97 4.99 5.26 5.33 0.29
3 5.00 5.40 0.40
1 4.96 6.07 1.11
B 2 4.98 4.98 5.97 5.97 0.99
3 4.99 5.88 0.89
1 4.95 6.42 1.47
C 2 4.98 4.98 6.95 6.80 1.97
3 5.00 7.03 2.03
1 4.98 8.33 3.35
D 2 5.00 5.00 8.24 8.43 3.24
3 5.01 8.71 3.70
Hasil Pengukuran Kadar TDS
TDS (mg/L)
Pergauan Sebelum Rata-Rata Sesudah Rata-Rata Selisih
1 179 165 14
A 2 179 179 159 164 20
3 180 167 13
1 170 1420 1250
B 2 175 175 1411 1427 1236
3 179 1449 1270
1 179 1810 1631
C 2 169 174 1863 1842 1694
3 175 1853 1678
1 179 1900 1721
D 2 175 174 1973 1935 1798
3 168 1931 1763
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Hasil Pengukuran Kadar Amonia

Amonia (mg/L)

Perlakuan U Sebelum Rata-Rata Sesudah Rata-Rata Selisih

1 0.99 1.30 0.31
A 2 0.92 0.95 1.90 1.43 0.98
3 0.95 1.10 0.15
1 0.88 0.77 0.11
B 2 0.90 0.88 0.82 0.78 0.08
3 0.85 0.74 0.11
1 0.97 0.62 0.35
C 2 0.99 0.98 0.69 0.65 0.30
3 0.98 0.65 0.33
1 1.00 0.36 0.64
D 2 0.91 0.96 0.40 0.40 0.51
3 0.98 0.43 0.55

Hasil Pengukuran Kadar TSS

Perlakuan U TSS (mg/L)
Sebelum Rata-Rata Sesudah Rata-Rata Selisih
1 7.1467 1.5000 5.65
A 2 7.1700 7.1467 1.1667 1.32 6.00
3 7.1233 1.3000 5.82
1 7.1133 9.5400 2.43
B 2  7.1433 7.1333 9.7500 9.71 2.61
3  7.1433 9.8467 2.70
1 7.1300 10.3233 3.19
C 2  7.1333 7.1522 10.4200 10.32 3.29
3 7.1933 10.2067 3.01
1 7.1033 43.2100 36.11
D 2 7.1200 7.1089 42.6400 43.02 35.52
3 7.1033 43.2000 36.10




Hasil Pengukuran Kadar Kromium
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Perlakuan U

Kromium (mg/L)

Sebelum Rata-Rata Sesudah Rata-Rata SD Selisih

A

=

W NN PP WNEFEP WNPEFEWDN

34.9350
34.9350
34.9350
31.8981
32.2167
34.9350
30.1758
27.9986
26.5335
29.1557
27.8114
25.9971

34.9

33.0

28.2

27.7

30.1845
29.9848
34.9350
17.1015
16.4439
20.6598
20.6840
23.3580
17.8099
19.6875
19.6921
15.5277

31.70

18.07

20.62

18.30

2.80

2.27

2.77

2.40

4.75
4.95
0.00
14.80
15.77
14.28
9.49
4.64
8.72
9.47
8.12
10.47




Lampiran 12. Hasil ANOVA dan DMRT dengan Software SPSS.

Kadar pH
ANOVA
Kadar pH
Sum of
Squares df Mean Square E Sig.
Between Groups 16.024 3 5341 127.580 .000
Within Groups .335 8 .042
Total 16.359 11
Kadar pH
Duncan®
Subset for alpha = .05
Perlakuan N 1 2 3 4
A 3 .3400
B 3 .9967
© 3 1.8233
D 3 3.4300
Sig. 1.000 1.000 1.000 1.000
Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.
Kadar TDS
ANOVA
Kadar TDS
Sum of
Squares df Mean Square F Sig.
Between Groups 5807114 3 |1935704.667 | 2702.555 .000
Within Groups 5730.000 8 716.250
Total 5812844 11




Kadar TDS

Duncan®

Subset for alpha = .05
Perlakuan 1 2 3 4
A 3 15.67
B 3 1252.00
C 3 1667.67
D 3 1760.67
Sig. 1.000 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.
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Kadar Amonia

ANOVA
Kadar Amonia
Sum of
Squares df Mean Square F Sig.
Between Groups 377 3 .126 2520 .132
Within Groups .399 8 .050
Total 775 11
Kadar Amonia
Duncan®
Subset for alpha = .05
Perlakuan N 1 2
B 3 .1000
C 3 .3267 .3267
A 3 .4800 .4800
D 3 .5667
Sig. .080 242
Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.
Kadar TSS
ANOVA
Kadar TSS
Sum of
Sqguares df Mean Square F Sig.
Between Groups | 2329.782 8 776.594 [16903.913 .000
Within Groups .368 8 .046
Total 2330.149 11
Kadar TSS
Duncan®
Subset for alpha = .05
Perlakuan N 1 2 3
B 3 2.5800
C 3 3.1633
A 3 5.8233
D 3 35.9100
Sig. 1.000 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.
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Kadar Kromium

ANOVA
Kadar Kromium
Sum of
Squares df Mean Square = Sig.
Between Groups 211.549 3 70.516 16.984 .001
Within Groups 33.214 8 4.152
Total 244.763 11
Kadar Kromium
Duncan®
Subset for alpha = .05
Perlakuan N 1 2 3
A 3 3.2333
@ 3 7.6167
D 3 9.3533
B 3 14.9500
Sig. 1.000 .327 1.000

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.
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