V. SIMPULAN DAN SARAN

A. Simpulan
1. Arang aktif kulit buah berenuk (Crescentia cujete L.) memiliki hasil kadar
air dan kadar abu yang memenuhi standar SNI, dan daya serap iod yang
belum memenuhi standar SNI.
2. Arang aktif mampu menurunkan kadar krom dengan persentase penurunan
91,4% pada perlakuan pemberian arang aktif sebanyak 2 gram.
B. Saran
Perlu dilakukan lebih lanjut variasi aktivator, konsentrasi aktivator yang
digunakan dan waktu kontak untuk mengetahui kualitas dan potensi arang

aktif.
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LAMPIRAN 1

Lampiran 1. Hasil Perhitungan
Pembuatan larutan HNO3 5% dalam 500ml labu ukur

ViN1 = VaN2

Vix68=500x5
V1=36,76 =37 ml

Pembuatan stok 10 ppm dalam 1000 ppm
ViNi = o\,

Vix 1000 =100 x 10
Vi=1ml

Pembuatan deret standar
0,5 ppm

ViN; = VaN,
Vix10=50x0,5
Vi=2,5ml

2 ppm

ViN; = V2N,

Vix10=50x2
Vi=10ml

4 ppm
ViN; = V2N,
Vix10=50x4
Vi=20ml

6 ppm
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VN1 = V2N,

Vix10=50x6
Vi=30ml

Perhitungan kadar abu

(berat cawan+abu)—berat cawan

% kadar abu = x100%

berat sampel

(berat cawan+abu)—berat cawan

x100%

Cawan A :
berat sampel

10,53-10,49
:————x100%

1 4%

(berat cawan+abu)—berat cawan

Cawan B : x100%

berat sampel

10,76—10,71
: —————x100%

1 5%

(berat cawan+abu)—berat cawan

x100%

Cawan C :
berat sampel

10,32-10,27
i —————x100%

1 5%

4%+5%+5%
3

Rata-Rata :

1 4,67%

Perhitungan Daya Serap lod

TxN (Na25203)

o (ml sampel- —— X W x fp
Daya serap iodin (mg/g) = N;Odm)
6,5x0,1
(10— 32205 12,693 x 2,5
Ulangan 1 : Ll
0,25

: 444,255 mg/g

10- 2220)x 12,693 x 2,5

Ulangan 2 : 025



: 507,72 mg/g

_58x01
0,1

)x 12,693 x 2,5

Ulangan 3 : 025

533,16 mg/g

444,255+507,72+533,106
3

Rata-Rata :

: 361,693 mg/g
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LAMPIRAN 2

Lampiran 2. Hasil Dokumentasi Penelitian

Gambar 7. Kulit Buah Berenuk Sebelum

Gambar 6. Pengambilan Limbah Cair -\
Karbonisasi

Penyamakan Kulit

Gambar 8. Hasil Arang setelah Gambar 9. Proses Aktivasi Arang dengan
Pengayakan dengan mesh NaOH 2,5%
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Gambar 10. Arang setelah Proses Aktivasi ~ Gambar 11. Hasil Kadar Air Arang Aktif

Gambar 12. Proses Titrasi Daya Serap lod ~ Gambar 13. Hasil Titrasi dengan Na»S,0s
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Gambar 15. Perbandingan Warna Limbar Cair Penyamakan Kulit Sebelum (Kanan) dan
Sesudah (Kiri) Pemberian Arang Aktif

Gambar 16. Perlakuan Arang Aktif 2, 3, dan 4 Gram



LAMPIRAN 3

Lampiran 3. Hasil Uji Krom dengan AAS

Thermo

SCIENTIFIC
Operator Name: Lab Lingkungan
Results File:  C:\SOLAARM\DATA\kadar awal Cr limbah penyamakan kulit. SLR

General Parameters

Method : uji kadar awal Cr limbah penyamakan kulit Operator : Lab Lingkungan Instrument Mode: Flame
Autosampler : None Dilution: None
Use SFi: No
Analysis Details
Analysis Name: Analysis 1 04/10/2021 Spectromeler: ICE 3000 AA05193105 v1,30
Operator Name: Lab Lingkungan
Spectrometer Parameters - Cr
Element: Cr Mode:
Wavelength: 357,9nm Bandpass: 0,5nm Lamp Current: 100%
Background Corection: D2 High Resolution: Off Optimise Spectrometer Paramelers: No
Signal Type: Continuous Resamples: Fast Number Of Resamples: 3
Measurement Time: 4,0secs Flier Mode: No
Use RSD Test: No
Flame Parameters - Cr
Flame Type: Air-C2H2 Fuel Flow: 1,4Umin Aucxilary Oxidant: Off
Nebuliser Uptake: 4secs Bumer Stabilisation: Omins Optimise Fuel Flow: No
Bumer Height: 8,0mm Optimise Burner Height: No
Sampling Parameters - Cr
Sampling: None
Calibration Parameters - Cr
Calibration Mode: Normal Line Fit: Linear Use Stored Calibration: No
Concentration Units: mg/L Scaled Units: mg/L Scaling Factor: 1,0000
Acceptable Fit: 0,995 Rescale Limit: 10,0% Failure Action: Flag and Continue
Standard 1 0,5000 Standard 4 4,0000
Standard 2 1,0000 Standard § 6,0000
Standard 3 2,0000
Solution Results - Cr
Normal: Linear Fit
Y =0,01040x + 0,0011 0,10
Fit:0,9998

Characteristic Conc: 0,4231
.

0,054 . . . /
§

0,00 T - T
0 1 2 3 “ 5 6
Conc:mg/L
Sample ID Signal Rsd Conc Corrected Conc
Abs % mg/L mg/L
Cr Blank 0,0015 42 0,0000
1 0,0016 Background: -0,0002 04/10/2021 15:56:57
2 0,0015 Background: 0,0001 04/102021 15:57:02
3 0,0015 Background: 0,0001 04/10/2021 15:57:08

SOLAAR Data Station V11,10 Page 1 - Results
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SOLAAR AA Report

Operator Name: Lab Lingkungan
C:\SOLAARM\DATA\kadar awal Cr limbah penyamakan kulit. SLR

Solution Results - Cr

Results File:

Sample ID

Cr Standard 1
1
2

CrStandard-2
= 1
-2
-3

Cr Standard 3
1
2
3

Cr Standard 4
1
2
3

Cr Standard 5
1
2
3

Cr Sample Kadar Awal 1
1
2
3

Cr Sample Kadar Awal 2
1
2
3

Cr Sample Kadar Awal 3
1
2
3

Signal
Abs

0,0057
0,0061
0,0057
0,0054

0,0117-
Q01+~
0.0116-
0.0119-

0,0219
0,0218
0,0221
0,0219

0,0431
0,0426
0,0425
0,0442

0,0633
0,0627
0,0650
0,0624

0,3791
0,3913
0,3877
0,3583

0,2459
0,2485
0,2414
0,2479

0,1933
0,1827
0,1936
0,2037

Rsd Conc
% mg/L
59 0,6000

Background: -0,0004
Background: -0,0002
Background: -0,0004

13 1,0000
Backgtethd—0,0910.
Background—0.0010-
Background:-0,0010-

0,6 2,0000
Background: -0,0008
Background: -0,0009
Background: -0,0009

o 4,0000
Background: -0,0008
Background: -0,0008
Background: -0,0011

2,2 6,0000
Background: -0,0010
Background: -0,0011
Background: -0,0012

48 36,3453 C
Background: 0,0013
Background: 0,0016
Background: 0,0013

1,6 23,6393 C
Background: 0,0014
Background: 0,0012
Background: 0,0012

54 18,4813 ¢C
Background: 0,0004
Background: 0,0002
Background: 0,0007

Report Date: 04/10/2021 16:05:12

Corrected Conc

mg/L

04/10/2021 15:57:29
04/10/2021 15:57:34
04/10/2021 15:57:38

GARDIZO215-58-02
04/10/2024-15°68:08
04/10/2021-15:68 42

04/10/2021 15:58:34
04/10/2021 15:58:39
04/10/2021 15:58:43

04/10/2021 15:59:09
04/10/2021 15:59:13
04/10/2021 15:59:17

04/10/2021 15:59:40
04/10/2021 15:59:45
04/10/2021 15:59:49

36,3453 C

04/10/2021 16:00:34
04/10/2021 16:00:38
04/10/2021 16:00:43

23,5393 C

04/10/2021 16:01:25
04/10/2021 16:01:30
04/10/2021 16:01:34

18,4813 C

04/10/2021 16:02:02
04/10/2021 16:02:06
04/10/2021 16:02:11

SOLAAR Data Station V11,10

Page 2 - Results



Thermo

SCIENTIFIC

Operator Name: Lab Lingkungan
Results File:

ey

C:\SOLAARM\DATA\kadar Cr setelah pemberian arang aktif. SLR

General Parameters

Method : uji kadar Cr setelah penambahan arang akOperator : Lab Lingkungan

Autosampler : None
Use SFI: No

Analysis Name: Analysis 1 23/09/2021
Operator Name: Lab Lingkungan

Element: Cr

Wavelength: 357,9nm
Background Correction: D2
Signal Type: Continuous
Measurement Time: 4,0secs
Use RSD Test: No

Flame Type: Air-C2H2
Nebuliser Uptake: 4secs
Bumer Height: 8,0mm

Sampling: None

Calibration Mode: Normal
Concentration Units: mg/L
Acceptable Fit: 0,995

Standard 1 0,5000

Standard 2 1,0000

Standard 3 2,0000

Y =0,01068x + 0,0002

Fit: 0,9995

Characteristic Conc: 0,4119

Sample ID Signal

Abs

Cr Blank 0,0008
1 0,0010
2 0,0008
3 0,0007

Analysis Details

P L

ﬁ."'v /
f"":go"%
SR )

g

Part of Thermo Fuher Scrantific |

" Report Date: 23/08/2021 14:06:11

Instrument Mode: Flame
Dilution: None

Spectrometer: ICE 3000 AA05193105 v1,30

M Mode: Absorb

Spectrometer Parameters - Cr

Bandpass: 0,5nm
High Resolution: Off
Resamples: Fast
Flier Mode: No

Flame Parameters - Cr
Fuel Flow: 1,4Umin
Burner Stabilisation: Omins
Optimise Burner Height: No

Lamp Current: 100%
Optimise Sp f : No
Number Of Resamples: 3

Auxilary Oxidant: Off N
Optimise Fuel Flow: No

Sampling Parameters - Cr

Calibration Parameters - Cr

Line Fit: Linear

Scaled Units: mg/L

Rescale Limit: 10,0%
Standard 4
Standard 5

Solution Results - Cr

Use Stored Calibration: No
Scaling Factor: 1,0000
Failure Action: Flag and Continue
4,0000
6,0000

Normal: Linear Fit

0,10
0,054 .
z
“w
0,00 T T T T T
0 1 2 3 4 5 6
Conc:mg/L
Rsd Conc Corrected Conc
% mg/L mg/L
2286 0,0000

Background: 0,0003
Background: 0,0005
Background: 0,0005

23/09/2021 13:55:25
23/09/2021 13:55:29
23/09/2021 13:55:34

SOLAAR Data Station V11,10

Page 1 - Results
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SOLAAR AA Report

Operator Name: Lab Lingkungan Report Date: 23/09/2021 14:06:11

Results File: ~ C:\SOLAARM\DATA\kadar Cr setelah pemberian arang aktif. SLR
Solution Results - Cr
Sample ID Signal Rsd Conc Corrected Conc
Abs % mg/L mg/L
Cr Standard 1 0,0047 58 0,5000
1 0,0045 Background: 0,0002 23/09/2021 13:56:04
2 0,0050 Background: -0,0002 23/09/2021 13:56:09
3 0,0048 Background: 0,0000 23/09/2021 13:56:13
Cr-Standard 2 0,0105 37 1,0000-
-2 0,0104- Background:--0.0001- 23/09/2021-13:56:41
3 0,0107 Background:—0,0002- 23/09/2021-13:56:45
Cr Standard 3 0,0221 19 2,0000
1 0,0223 Background: -0,0002 23/09/2021 13:57:11
2 0,0223 Background: -0,0003 23/09/2021 13:57:16
3 0,0216 Background: -0,0003 23/09/2021 13:57:20
Cr Standard 4 0,0426 1.1 4,0000
1 0,0429 Background: 0,0001 23/09/2021 13:57:48
2 0,0421 Background: 0,0001 23/09/2021 13:57:53 ’
3 0,0428 Background: -0,0001 23/09/2021 13:57:57
Cr Standard § 0,0845 1,2 6,0000
1 0,0643 Background: 0,0001 23/09/2021 13:58:25
2 0,0638 Background: 0,0001 23/09/2021 13:58:29
3 0,0653 Background: 0,0002 23/09/2021 13:58:34
Cr sampel 2gram (1) 0,0233 5,2 21575 2,1575 i
1 0,0226 Background: 0,0013 23/09/2021 13:59:36
2 0,0226 Background: 0,0013 23/09/2021 13:59:41
3 0,0247 Background: 0,0015 23/09/2021 13:59:45
Cr sampel 3gram (1) 0,0172 23 1,5919 1,5919
1 0,0174 Background: 0,0007 23/09/2021 14:00:26
2 0,0175 Background: 0,0006 23/09/2021 14:00:30
3 0,0168 Background: 0,0006 23/09/2021 14:00:34
Cr sampel 4gram (1) 0,0236 2,1 2,1872 2,1872
1 0,0235 Background: 0,0014 23/09/2021 14:01:04
2 0,0231 Background: 0,0013 23/09/2021 14:01:09
3 0,0241 Background: 0,0012 23/09/2021 14:01:13
Cr sampel 2gram (2) 0,0251 1,2 2,3272 2,3272
1 0,0254 Background: 0,0015 23/09/2021 14:01:46
2 0,0248 Background: 0,0013 23/09/2021 14:01:51
3 0,0251 Background: 0,0016 23/09/2021 14:01:55
Cr sampel 3gram (2) 0,0244 2,7 2,2674 2,2674
1 0,0237 Background: 0,0014 23/09/2021 14:02:21
2 0,0250 Background: 0,0014 23/09/2021 14:02:25
3 0,0246 Background: 0,0016 23/09/2021 14:02:30
Cr sampel 4gram (2) 0,0247 1,0 2,2928 2,2928
1 0,0248 Background: 0,0013 23/09/2021 14:02:59
2 0,0249 Background: 0,0015 23/09/2021 14:03:03
3 0,0245 Background: 0,0015 23/09/2021 14:03.08
Cr sampel 2gram (3) 0,0238 14 2,2095 2,2095
1 0,0239 Background: 0,0016 23/09/2021 14:03:38
2 0,0241 Background: 0,0014 23/09/2021 14:03:42
3 0,0235 Background: 0,0012 23/09/2021 14:03:46
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SOLAAR AA Report

Operator Name: Lab Lingkungan Report Date: 23/09/2021 14:06:11
Results File: ~ C:\SOLAARM\DATA\kadar Cr setelah pemberian arang aktif. SLR

Solution Results - Cr

Sample ID Signal Rsd Conc Corrected Conc
Abs % mg/L mg/L
Cr sampel 3gram (3) 0,0248 15 2,3013 2,3013
1 0,0249 Background: 0,0014 23/09/2021 14:04:24
2 0,0244 Background: 0,0012 23/09/2021 14:04:28
3 0,0261 Background: 0,0016 23/09/2021 14:04:33
Cr sampel 4gram (3) 0,0233 11 2,1591 2,1591
1 0,0235 Background: 0,0014 23/09/2021 14:04:55
2 0,0233 Background: 0,0014 23/09/2021 14:04:59
3 0,0230 Background: 0,0015 23/09/2021 14:05:04
]
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Lampiran 4. Tabel Data

LAMPIRAN 4

Tabel 8. Karakteristik Limbah Penyamakan Kulit Sebelum Perlakuan

Pengulangan pH DO (mg/1) Turbiditas Warna Cr
1 9,08 1,6 187 Putih keruh 36,345
2 9,05 2,5 182 Putih keruh 23,539
3 9,15 1,8 164 Putih keruh 18,481
Rata-rata 9,09 1,967 177,67 26,12166
Tabel 9. Hasil Uji pH setelah Perlakuan
Perlakuan Pengulangan Rata-rata
(gram) I I 111
2 8,86 8,73 8,66 8,75
3 8,91 8,79 9,06 8,92
4 9,04 9,08 8,97 9,03
Tabel 10. Hasil Uji DO setelah Perlakuan
Perlakuan Pengulangan Rata-rata
(gram) I 1I i
2 5,4 4,8 4,7 4,9
3 5,7 4,9 53 53
4 6,7 5,6 7,8 6,7
Tabel 11. Hasil Kekeruhan setelah Perlakuan
Perlakuan Pengulangan Rata-rata
(gram) I I 11
2 59,4 61 58,5 59,63
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3 88,5 75,3 80,2 81,3
4 94,5 90,9 97,1 94,16
Tabel 12. Hasil Kadar Cr setelah Perlakuan
Perlakuan Pengulangan Rata-rata
(gram) I 1 I
2 2,175 2,3272 2,2095 2,237
3 1,5919 2,2674 2,3013 2,053
4 2,1872 2,2928 2,1591 2,213




LAMPIRAN 5§

Lampiran 5. Hasil Analisis SPSS

Tabel 13. Uji Anova Kadar pH setelah Perlakuan Arang Aktif Kulit Buah Berenuk
Dependent Variable: pH
Type III Sum

Source of Squares df Mean Square F Sig.
Corrected 5107 3 170 2.988 .096
Model

Intercept 943.059 1 943.059 16569.113 .000
perlakuan 510 3 .170 2.988 .096
Error 455 8 .057

Total 944.024 12

Corrected .966 11

Total

a. R Squared = .528 (Adjusted R Squared = .352)

Tabel 14. Uji Duncan Pengaruh Variasi Kadar (gram) Arang Aktif terhadap pH
Limbah Cair Penyamakan Kulit

Duncan®®

Subset
perlakuan N 1 2
3 gram 3 8.5867
2 gram 3 8.7500 8.7500
4 gram 3 9.0300 9.0300
tanpa perlakuan 3 9.0933
Sig. .061 129

Means for groups in homogeneous subsets are displayed.
Based on observed means.

The error term is Mean Square(Error) = .057.

a. Uses Harmonic Mean Sample Size = 3.000.

b. Alpha = 0.05.
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Tabel 15. Uji Anova Kadar DO setelah Perlakuan Arang Aktif Kulit Buah Berenuk

Dependent Variable: DO

Type I Sum
Source of Squares df Mean Square F Sig.
Corrected Model 35.693¢% 3 11.898 27.404 .000
Intercept 268.853 1 268.853  619.240 .000
Perlakuan 35.693 3 11.898 27.404 .000
Error 3.473 8 434
Total 308.020 12
Corrected Total 39.167 11

a. R Squared = .911 (Adjusted R Squared = .878)

Tabel 16. Uji Duncan Pengaruh Variasi Kadar (gram) Arang Aktif terhadap Kadar

DO Limbah Cair Penyamakan Kulit

Duncan®®
Subset
Perlakuan N 1 2
Kontrol Negatif 3 1.9667
2 gram 3 4.9667
3 gram 3 5.3000
4 gram 3 6.7000
Sig. 1.000 553 1.000

Means for groups in homogeneous subsets are displayed.
Based on observed means.

The error term is Mean Square(Error) = .434.

a. Uses Harmonic Mean Sample Size = 3.000.

b. Alpha = 0.05.

Tabel 17. Uji Anova Kadar Turbiditas setelah Perlakuan Arang Aktif Kulit Buah

Berenuk

Dependent Variable: Turbiditas

Type III Sum
Source of Squares df Mean Square F Sig.
Corrected Model 1828.136% 2 914.068 49.126 .000
Intercept 55287.684 1 55287.684 2971.391 .000
perlakuan 1828.136 2 914.068 49.126 .000
Error 111.640 6 18.607
Total 57227.460 9
Corrected Total 1939.776 8

a. R Squared = .942 (Adjusted R Squared = .923)
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Tabel 18. Uji Duncan Pengaruh Variasi Kadar (gram) Arang Aktif terhadap Kadar
Turbiditas Limbah Cair Penyamakan Kulit

Duncan®®
Subset
perlakuan N 1 2 3
2 gram 3 59.6333
3 gram 3 81.3333
4 gram 3 94.1667
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) = 18.607.

a. Uses Harmonic Mean Sample Size = 3.000.

b. Alpha = 0.05.

Tabel 19. Uji Anova Kadar Cr setelah Perlakuan Arang Aktif Kulit Buah Berenuk
Dependent Variable: Cr
Type III Sum

Source of Squares df Mean Square F Sig.
Corrected Model 1291.068? 3 430.356  20.263 .000
Intercept 798.316 1 798.316  37.588 .000
perlakuan 1291.068 3 430.356  20.263 .000
Error 169.909 8 21.239

Total 2259.293 12

Corrected Total 1460.977 11

a. R Squared = .884 (Adjusted R Squared = .840)

Tabel 20. Uji Duncan Pengaruh Variasi Kadar (gram) Arang Aktif terhadap Kadar
Cr Limbah Cair Penyamakan Kulit

Duncan®®
Subset
perlakuan N 1 2
3 gram 3 2.0535
4 gram 3 2.2130
2 gram 3 2.2372
tanpa perlakuan 3 26.1217
Sig. .964 1.000

Means for groups in homogeneous subsets are displayed.
Based on observed means.

The error term is Mean Square(Error) = 21.239.

a. Uses Harmonic Mean Sample Size = 3.000.

b. Alpha = 0.05.



