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Lampiran
Prosedur Analisis Bioplastik
1. uji kekuatan tarik (tensile strength) dan pemanjangan saat putus (elongation
at break):
- sample dikondisikan dalam ruangan dengan suhu kelembaban
relative standar (23+£2°C) selama 24 jam
- sample dipotong sesuai standart
- pengujian dilakukan dengan cara kedua ujung dijepit pada mesin
penguji tensil
- dicatat panjang awal dan ujung tinta pencatat diletakkan pada posisi
0 pada grafik
- knob start dinyalakan dan alat akan menarik sample yang putus dan
dicatat gaya kuat tarik (F) dan panjang setelah putus
- kemudian dilakukan proses yang sama pada sample bioplastik yang
lain
- hasil uji kekuatan tarik (tensile strength) dan pemanjangan saat
putus (elongation at break) dapat dihitung dengan perhitungan

sebagai berikut:

Rumus uji Daya kuat tarik (tensile strength)

Load of break
(Original width)(original thickness)

Tensil Strength (MPa) =

Rumus Pemanjangan saat putus (elongation at break)

Panjang putus—Panjang awal

%Elongation = x 100%

Panjang awal

3. Analisis Biodegradasi, adapun beberapa prosedur dapat dijelaskan sebagai
berikut:
- siapkan sample ukuran 2x6 cm
- menimbang massanya
- sample dikubur dalam tanah selama 1 minggu
- setelah itu bioplastik dikeringkan dan ditimbang sehingga diperoleh
berat konstan.
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- Perhitungan:

Berat awal—Berat akhir

%Berat (w) = x 100%

Berat awal

Uji (Fourier Transform Infra Red Spectrophotometry) FTIR

uji dengan menggunakan panjang gelombang infra red untuk menentukan
senyawa kimia yang terkandung dalam bioplastik dengan ketentuan
Termoplastik yang harus memenuhi persyaratan kandungan logam berat Cd
< 0,5 ppm, Pb < 50 ppm, Hg < 0,5 ppm, Cr®* < 50 ppm, bioplastik dan atau
campuran dengan termoplastik tidak mengandung zat warna azo dan sesuai
baku mutu SNI 7188.7:2016
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Lampiran
Hasil Uji FTIR

Title: Sampel A

110?
100+
90%
80%
o}
60%

50+

%Transmittance

401
30-5
20-5
10-5

4000

3500

3284.55

3000

2930.89

Collection ime: Wed May 05 13:02:15 2021 (GMT+07  Spectrum:

Wed May 05 13:03:21 2021 (GMT+07:00)

FIND PEAKS:

Spectrum: Sampel A

Region: 4000.00

Absolute threshold:

Sensitivity: 50

Peak list:
Position: ~ 408.65
Position:  421.79
Position: ~ 848.82
Position: ~ 923.50
Position:  1019.92
Position:  1078.39
Position:  1150.3C
Position:  1231.42
Position:  1647.17
Position:  2930.89
Position:  3284.55

400.00
99.675

Intensity:
Intensity:
Intensity:
Intensity:
Intensity:
Intensity:
Intensity:
Intensity:
Intensity:
Intensity:
Intensity:

30.323
31.034
59.778
57.389
23.598
51.973
62.410
74.225
79.892
80.428
62.052

Region:
Search type:
Hit List:
Index
1079
1078
122
1141

74
820
245
1126
320
5835

Wed May 05 13:03:35 2021 (GMT+07:00)

1647.17

2500 2000 1500

Wavenumbers (cm-1)

Sampel A
3495.26-455.13
Correlation

Match ~ Compound name

69.70  Pullulan P2000

68.42  Pullulan P800

60.95 DEXTROSE MONOHYDRATE POWDER
52.17  Hydroxypropyl-beta-cyclodextrin, ms = 0.

51.76  Allyl alcohol, 99%

50.38  2-Butene-1,4-diol, 95%

50.20  Allyl alcohol

50.09  Glucose

49.62  Methyl-13C alcohol

49.39  Tetramethylene sulfoxide, 96%
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Library

HR Hummel Polymer and Additives

HR Hummel Polymer and Additives
Georgia State Crime Lab Sample Library
HR Aldrich FT-IR Collection Edition Il

HR Aldrich FT-IR Collection Edition Il
HR Aldrich FT-IR Collection Edition Il
HR Nicolet Sampler Library

HR Hummel Polymer and Additives
HR Nicolet Sampler Library

HR Aldrich FT-IR Collection Edition Il
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Lampiran

Hasil Uji FTIR

Title:
110‘_

100+
90«5
soé
70-
60~E

50+

%Transmittance

40%
30<E
20%
OA

.
4000

Sampel B

3500

<
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o)
©
Y
)

3000

Collection time: Wed May 05 13:05:15 2021 (GMT+01

Wed May 05 13:05:50 2021 (GMT+07:00)

FIND PEAKS:

Spectrum: Sampel B

Region: 4000.00

Absolute threshold:

Sensitivity: 50

Peak list:
Position: ~ 403.37
Position: ~ 417.39
Position: ~ 848.83
Position:  922.87
Position:  1021.50
Position:  1078.62
Position: ~ 1150.5C
Position:  1207.08
Position:  1635.17
Position:  2931.44
Position:  3289.04

400.00

94.748

Intensity:
Intensity:
Intensity:
Intensity:
Intensity:
Intensity:
Intensity:
Intensity:
Intensity:
Intensity:
Intensity:

29.475
28.897
59.108
57.222
23.082
51.529
63.429
73.371
80.636
78.688
59.453

2931.44

Spectrum:
Region:
Search type:
Hit List:
Index
1079
1078
122
1141

820
74
15480
245
1213
5835

Wed May 05 13:06:04 2021 (GMT+07:00)

S
@
3
2500 2000 1500
Wavenumbers (cm-1)
Sampel B
3495.26-455.13
Correlation
Match ~ Compound name
69.43  Pullulan P2000
67.93  Pullulan P800
60.92 DEXTROSE MONOHYDRATE POWDER
53.94  Hydroxypropyl-beta-cyclodextrin, ms = 0.
6
53.42  2-Butene-1,4-diol, 95%
53.40  Allyl alcohol, 99%
51.84  Propargyl alcohol, 99%
51.63  Allyl alcohol
51.47  Propargyl alcohol; 2-Propyn-1-ol
51.22  Tetramethylene sulfoxide, 96%

1207.08
1150.50

922.87
848.83

1021.50

1078.62

Library

HR Hummel Polymer and Additives

HR Hummel Polymer and Additives
Georgia State Crime Lab Sample Library
HR Aldrich FT-IR Collection Edition Il

HR Aldrich FT-IR Collection Edition Il
HR Aldrich FT-IR Collection Edition Il
HR Aldrich FT-IR Collection Edition Il
HR Nicolet Sampler Library

HR Hummel Polymer and Additives
HR Aldrich FT-IR Collection Edition Il
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Lampiran
Hasil Uji FTIR

Title: Sampel C
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% Transmittance
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Collection time: Wed May 05 12:59:54 2021 (GMT+07  Spectrum:

Wed May 05 13:00:24 2021 (GMT+07:00)
FIND PEAKS:

Spectrum: Sampel C

Region: 4000.00 400.00

Absolute threshold: 97.944

Sensitivity.: 50

Peak list:
Position:  419.30 Intensity:
Position;  848.84 Intensity:
Position;  923.19 Intensity:
Position:  1020.24 Intensity:
Position;  1078.62 Intensity:
Position;  1151.00 Intensity:
Position:  1237.11 Intensity:
Position;  1681.63 Intensity:
Position;  2932.21 Intensity:
Position:  3279.40 Intensity:

28.810
54.420
51.794
20.558
45410
55.533
68.109
74.593
74.598
54.430

Region:
Search type:
Hit List:
Index
1079
1078
122
1141

74
245
820
1126
91
1137

2500

Wed May 05 13:00:39 2021 (GMT+07:00)

1681.63

2000 1500

Wavenumbers (cm-1)

Sampel C
3495.26-455.13
Correlation

Match
7331
72.26
62.84
56.23

Compound name

Pullulan P2000

Pullulan P800

DEXTROSE MONOHYDRATE POWDER
Hydroxypropyl-beta-cyclodextrin, ms = 0.

Allyl alcohol, 99%

Allyl alcohol

2-Butene-1,4-diol, 95%

Glucose

ISOMALTOSE APPROX 99%
Hydroxyethyl-beta-cyclodextrin, ms = 1

1237.11
1078.62

1020.24

500

=
=3
S -
S

Library

HR Hummel Polymer and Additives

HR Hummel Polymer and Additives
Georgia State Crime Lab Sample Library
HR Aldrich FT-IR Collection Edition Il

HR Aldrich FT-IR Collection Edition Il
HR Nicolet Sampler Library

HR Aldrich FT-IR Collection Edition Il
HR Hummel Polymer and Additives
Sigma Biological Sample Library

HR Aldrich FT-IR Collection Edition Il
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Lampiran
Hasil Uji FTIR

Title: Sampel D

110+
100-5
90-5
80-5
70-5
60-5

501

% Transmittance

401
30-2
0!

0

4000

3500

3284.69
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2848.43

2915.63

Collection time: Wed May 05 12:53:03 2021 (GMT+07  Spectrum:

Wed May 05 12:57:31 2021 (GMT+07:00)

FIND PEAKS:

Spectrum: Sampel D

Region: 4000.00 400.00

Absolute threshold: 92.006

Sensitivity: 50

Peak list:
Position: 43329  Intensity:
Position: ~ 572.06  Intensity:
Position: ~ 717.06  Intensity:
Position: ~ 849.01 Intensity:
Position: 92547  Intensity:
Position: ~ 1024.02  Intensity:
Position: ~ 1079.04  Intensity:
Position: ~ 1151.3C  Intensity:
Position:  1464.02  Intensity:
Position: ~ 1654.03 Intensity:
Position: ~ 2848.43 Intensity:
Position: ~ 2915.63 Intensity:
Position:  3284.69  Intensity:

54471
52.820
55.200
73.007
71.103
33.122
57.106
69.427
75.868
91.651
66.222
61.487
58.382

Region:
Search type:
Hit List:
Index
1079
1078
91
1133
1141

1125
1130
122
1146
1103

Wed May 05 12:57:45 2021 (GMT+07:00)

1654.03

1464.02

1024.02

1079.04

2500 2000 1500 1000 500

Wavenumbers (cm-1)

Sampel D
3495.26-455.13
Correlation

Match  Compound name Library

70.67  Pullulan P2000 HR Hummel Polymer and Additives
69.85  Pullulan P800 HR Hummel Polymer and Additives
62.01 ISOMALTOSE APPROX 99% Sigma Biological Sample Library
60.80  alpha-Cyclodextrin hydrate HR Aldrich FT-IR Collection Edition Il
59.10  Hydroxypropyl-beta-cyclodextrin, ms = 0. HR Aldrich FT-IR Collection Edition Il
6

58.32  Maltotriose hydrate, 95% HR Aldrich FT-IR Collection Edition Il
56.89  Maltopentaose hydrate HR Aldrich FT-IR Collection Edition Il
56.06 DEXTROSE MONOHYDRATE POWDER Georgia State Crime Lab Sample Library
56.06  gamma-Cyclodextrin hydrate HR Aldrich FT-IR Collection Edition Il
5497  L-Glucose, 98%, mixture of anomers HR Aldrich FT-IR Collection Edition Il

40



Dokumentasi

PROSES PENCAMPURAN BAHAN DAN PEMANASAN
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PROSES PROSES PENGERINGAN PROSES PENDINGINAN Dl

MENGGUNAKAN OVEN SUHU RUANGAN
PENCETAKKAN

Sample Umban Risag (M)[3
Tp. tapioka ¢ 6liserol
104 1+ 18 9

Bioplastik Limbah Pisang Bioplastik Limbah Pisang
(1:10:7,5) (1:13:11,25)

Bioplastik Limbah Nasi Bioplatik Limbah Nasi
(1:10:7,5) (1:13:11,25)
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PROSES UJI BIODEGRADASI MENGGUNAKAN MEDIA TANAH

m’é ]

g Ik

PROSES MENIMBANG BERAT SAMPEL SAAT UJI BIODEGRADASI
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