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LAMPIRAN

Lampiran 1. Preparasi Batang Pisang

Batang pisang

- Dipotong dengan ukuran £5 cm

- Dicuci

- Dijemur di bawah sinar matahari langsung
- Dihaluskan

- Diayak dengan ukuran 100 mesh

Serbuk batang
pisang

57
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Lampiran 2. Isolasi Selulosa dari Batang Pisang

Serbuk Batang pisang

- Ditimbang sebanyak 30 gram

- Ditambahkan NaOH 2% sebanyak 400 mL
- Dipanaskan selama 1 jam pada suhu 75°C
- Disaring

]

Filtrat Residu 1

- Dinetrakan dengan aquades
- Disaring
|

Filtrat Residu 2

- Dikeringkan pada suhu 80°C

- Direndam dalam larutan Na,SO3; dengan variasi konsentrasi
18%, 20% dan 22% 200 mL

- Dipanaskan selama 2 jam pada suhu 95°C
- Disaring

Filtrat Residu 3

- Dinetrakan dengan aquades
- Disaring

[

Filtrat Residu 4

- Dikeringkan pada suhu 80°C

- Direndam dalam larutan H,O, 3% sebanyak 250 mL
- Dipanaskan selama 2 jam pada suhu 65°C

- Disaring

Filtrat Residu 5
- Dinetrakan dengan aquades
- Disaring

|
Filtrat Residu 6
- Dikeringkan pada suhu 60°C

Rendamen selulosa
- Dikarakterisasi menggunakan FTIR

Data
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Lampiran 3. Pembuatan Hidrogel

Serbuk selulosa

Ditimbang masing-masing sebanyak 2 gram
Dimasukkan ke dalam gelas kimia

Ditambahkan masing-masing kitosan sebanyak 2,25; 2 dan

1,75 gram
Dilarutkan dengan larutan CH,COOH 0,6 M sebanyak 50 mL
Diaduk menggunakan magnetic stirrer selama 15 menit

Ditambahkan EDTA masing-masing sebanyak 0,25; 0,5 dan
0,75 gram

Ditambahkan larutan NaOH 2M setetes demi setetes hingga

membentuk gel
Ditambahkan sorbitol sebanyak 2 mL

Dimasukkan ke dalam wadah cetakan

Dibekukan pada suhu -20°C selama 18 jam
Disimpan pada suhu ruang selama 6 jam
Diulang sebanyak 4 siklus

Dikeringkan dalam oven pada suhu 50°C

Hidrogel

Dikarakterisasi menggunakan FTIR, SEM dan XRD

Data




Lampiran 4. Uji Swelling

Hidrogel

- Ditimbang
- Dimasukkan ke dalam wadah yang telah berisi air
- Didiamkan selama 24 jam

- Disaring

Hidrogel
mengembang

- Dihitung selisih berat kering dan berat basah

Data
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Lampiran 5. Uji Deswelling

Hidrogel

Ditimbang

Dimasukkan ke dalam air selama 24 jam
Dimasukkan ke dalam kantong nilon
Digantung pada suhu ruang selama 15 menit

Ditimbang

Hidrogel
mengembang

Dimasukkan ke dalam air hangat pada suhu konstan 60°C
selama 10 menit
Digantung pada suhu ruang selama 15 menit

Ditimbang

Hidrogel

Dihitung selisih berat kering dan berat basah

Data
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Lampiran 6. Pengaplikasian Hidrogel sebagai Pembenah Tanah

Hidrogel

Ditimbang Hidrogel sebanyak 10 gram

Direndam dalam air selama 24 jam

Hidrogel mengalami
pembengkakan

Disiapkan 4 polybag dengan ukuran 20x20 cm yang telah berisi
tanah

Polybag A berisi tanah ditambahkan hidrogel H1

Polybag B berisi tanah ditambahkan hidrogel H2

Polybag C berisi tanah ditambahkan hidrogel H3

Polybag D berisi tanah

Polybag berisi hidrogel
dan tanpa hidrogel

Ditanami setiap polybag dengan tanaman kacang tanah

Diamati pertumbuhan tanaman selama 40 hari

Pertumbuhan

karano tanah




Lampiran 7. Tabel Uji Swelling dan Deswelling Hidrogel

Tabel 1. Uji Swelling Hidrogel
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Bobot .
_ ) Bobot Basah Bobot Basah - Derajat
Hidrogel Kering ) )
(gram) Bobot Kering Swelling (%)
(gram)
H1 0,5106 1,6417 1,1311 221,52
H2 0,3581 1,1079 0,7498 209,38
H3 0,3081 0,7614 0,4533 147,12
Tabel 2. Uji Deswelling Hidrogel
Bobot Sebelum -
Bobot Sebelum Bobot Setelah ]
_ Bobot Setelah Derajat
Hidrogel Pemanasan Pemanasan )
Pemanasan Deswelling (%)
(gram) (gram)
(gram)
H1 0,4702 0,4689 0,0013 99,72
H2 0,4184 0,3924 0,026 93,78
H3 0,2916 0,2487 0,0429 85,28




Lampiran 8. Data FTIR

1. Serbuk Batang Pisang
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& sSHIMADZU

T
4000
Batang Pisang

L
3500

No. Peak Intensity Corr. Intensity |Base (H) Base (L) Area Corr. Area
1 368.4 84.13 15.054 412.77 343.33 2.097 1.844
12 435.91 96.038 3.16 451.34 4147 0429 0.303
3 1520.78 86.758 12.822 549.71 457.13 2561 2.36
4 1569 96.277 3.688 590.22 551.64 0.349 0.347
|5 |615.29 95.644 4.667 650.01 590.22 0544 0.63
6 669.3 92.71 7.404 688.59 650.01 0.621 0.64
[z 713.66 95.598 4.295 740,67 |688.59 0512 10489 ]
8 786.96 73.91 25.698 813.96 744.52 4.224 4.131
9 1831.32 97.125 2.155 846.75 11815.89 0.245 0.149
10 1896.9 1193.318 |5.979 916.19 875.68 0.627 0.503
n 1035.77 20.555 140.522 1093.64 927.76 66.021 33.89
112 11103.28 39.424 110.838 1139.93 1095.57 11.533 2245
13 |1161.15 65.441 135.089 1192.01 1141.86 4.378 4476
14 11203.58 96.991 12.82 1219.01 1192.01 0.206 0.179
15 1244.09 91.005 8.471 1280.73 1220.94 1421 1.295
16 11325.1 47.028 34.253 1352.1 1282.66 12.683 7.341
117 1379.1 62.155 16.176 1440.83 1354.03 12.463 5429
|18 1462.04 91.249 18.706 1483.26 1440.83 0.833 0.825
19 11512.19 96.075 |2.755 1529.55 1498.69 0.339 0.198
20 1627.92 17.728 182.002 1705.07 1529.55 61.784 |61.605
|21 [1739.79 92374 7.261 178223 1707 1299 1.182
122 11801.51 97.701 11.924 1826.59 1782.23 0.202 0.126
23 1834.3 99.405 0.069 1840.09 1826.59 0.033 0.002
24 1909.53 97.566 |1.286 1940.39 1855.52 0.604 0.228
125 11944 25 98.452 0.078 1963.53 1940.39 0.145 0.004
126 1214291 98.37 1.684 2212.35 2052.26 0.597 0616
27 224514 98.751 1.026 2260.57 2212.35 0.128 0.106
128 237823 96.747 2.99 2416.81 2358.94 0373 0.295
129 12576.9 99.195 0.38 2609.69 2553.75 0.128 0.034
130 2628.98 99.476 0.197 2642.48 2609.69 0.051 0.008
|31 12721.56 98.417 1.206 2760.14 2642.48 0.496 0.296
132 12922.16 162.147 37.488 3005.1 12779.42 20.553 120.174
33 3408.22 11.938 87.896 3730.33 3007.02 335.555 334.979
Date/Time; 10/4/2021 3:30:43 PM

No. of Scans;



Selulosa Batang Pisang
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B sHIMADZU

- 15102

4000
Selulosa
No. Peak Intensity Corr. Intensity Base (L) Area Corr. Area
1 364.55 87.067 13.013 343.33 1.073 1.088
2 432.05 94.163 5.705 389.62 1.163 1.112
3 520.78 97.782 2.023 499.56 0.209 0.176
4 561.29 95.376 4.372 540.07 0458 0.407
5 615.29 95.897 3.89 590.22 0.546 0.492
6 667.37 94.289 5.48 646.15 0.54 0.496
7 715.59 97.512 2.315 690.52 0.339 0.294
8 781.17 98.659 0.898 763.81 0.114 0.059
9 844.82 98.245 1.479 821.68 0.154 0.101
10 894.97 90.599 9.277 866.04 1.021 0.99
11 1028.06 67.001 10.312 923.9 12.709 4.263
12 1053.13 72.649 2.392 1049.28 3622 0514
13 1114.86 89.702 9.912 1093.64 1.303 1.225
14 1165 83.57 16.357 1141.86 1.822 1.806
15 1205.51 97.364 2.542 1190.08 0.169 0.16
16 123444 98.697 0.985 1222.87 0.096 0.063
17 1271.09 97.895 1.934 1247.94 0.238 0.206
18 1319.31 86.843 10.054 1294.24 2.188 1.356
19 1371.39 89.559 6.748 1352.1 1412 0.731
20 1431.18 86.095 5.525 1398.39 1.794 0.589
21 1458.18 87.324 4.053 1446.61 1722 0.5
22 1510.26 95.255 4.483 1490.97 0429 0.382
23 1633.71 76.535 23.542 1720.5 1558.48 10.697 10.755
24 1778.37 99.211 0.619 1793.8 1764.87 0.054 0.032
25 1897.95 99.36 0.33 1923.03 1882.52 0.075 0.023
26 2058.05 98.659 0.015 2079.26 2054.19 0.144 0.002
27 212748 98.272 1.03 2198.85 2079.26 0617 0.323
28 2250.93 99.664 0.251 2277.93 2198.85 0.06 0.049
29 2374.37 98.86 1.014 2395.59 2357.01 0.103 0.083
30 2515.18 99.153 0.617 2584.61 2409.09 0.375 0.207
31 2719.63 99.141 0.69 2760.14 2665.62 0.204 0.138
32 2900.94 80.508 19.346 3001.24 2762.06 10.432 10.271
33 3414 49.698 4.634 3689.83 3385.07 61.212 12.447
Date/Time; 11/18/2021 3:50:32 PM

No. of Scans;




3. Hidrogel H1
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E sHIMADZU
| |y
] eb |
Bz g
90— NB-g
%T | ;
75— i
] |
60_ ______________________ ] P ——
45——-——---— —_——r e - - - =
) L e et /RSt G S ey
N T T
4000
Sampel H1
Peak Intensity Corr. Intensity [Base (H) Base (L) Area !COI‘I‘. Area
[1 354.9 85.74 7.6816 1362.62 341.4 0.8702 10.3953
2 368.4 87.1358 3.3173 1399.26 362.62 1.1541 10.1843
(3 437.84 94.5006 0.6024 1474 .49 433.98 0.6032 10.093
|4 516.92 96.804 2.9605 1532.35 474.49 0.4996 104379
{15 597.93 93.7938 5.9915 :63458 534.28 1.7923 11.6962
6 597.93 93.7938 6.0404 |636.51 532.35 1.7955 |1.715
7 665.44 95.9486 3.8816 1684.73 636.51 04197 10.3855
8 711.73 90.5881 9.1983 1763.81 1684.73 1.8665 11.7905
9 781.17 97.5423 2.0221 1796.6 |765.74 0.1945 10.136
10 1815.89 97.7008 [1.3400 829.39 796.6 0.2272 10.0965
11 1894 .97 91.2882 8.7344 1921.97 |866.04 09133 109164
12 110242 61.0572 8.1862 11041.56 933.55 12.8067 126217
[13 1055.06 62.2559 4.096 11101.35 1043.49 9.5562 10.7555
|14 110521 178.1529 11.7319 [1149.57. 1101.35 3.1398 105212
115 11165 89.2907 1105015 11190.08 114957 1.109 11.0799
|16 1120551 97.6175 2.54 11220.94 1190.08 0.1564 10.1775
|17 12653 95.9803 3.8019 11292.31 1244.09 0.4047 10.36
|18 1321.24 79.7804 20.1 11355.96 1292.31 3.0085 12.9765
19 142154 67.2966 32.7706 11514.12 1357.89 12.8054 12.8878
|20 161249 40.7544 1.168 11614.42 1516.05 20.1779 124555
121 1901.81 99.2125 0.0447 11903.74 1884.45 0.0467 1-0.0016
(22 214291 94.1588 5.5001 2005.97 3.8393 13407
23 237051 98.0286 0.9678 2357.01 02587 l0.073
124 2519.03 97.9768 11.3678 2459.24 06127 103217
125 2580.76 98.8001 0.207 2569.18 0.2084 10.016
26 2713.84 98.1594 1.4083 2634.76 0.5942 10.3773
|27 2897.08 81.0999 18.5587 12779.42 10.8065 110.4606
28 3450.65 33.997 2.5934 12995 45 125.3836 115.7027
Comment; Date/Time; 2/18/2022 9:39:53 AM
Sampel H1 No. of Scans;
Resolution;

Apodization;
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Lampiran 9. Data XRD

1. Hidrogel H1
Match! Phase Analysis Report

Sample: H-1 (2-80)

Sample Data

File name H-1.RAW

File path D:/KULIAH/Kak akmal/H-1

Data collected Aug 31, 2022 13:42:51

Data range 2.000° - 80.000°

Original data range 2.000° - 80.000°

Number of points 3901

Step size 0.020

Rietveld refinement converged No

Alpha2 subtracted No

Background subtr. No

Data smoothed Yes

Radiation X-rays

Wavelength 1.540600 A

Peak List

No. 2theta [°] d[A] V0 (peak height) Counts (peak area) FWHM
1 23.06 3.8538 1000.00 276.00 2.6239
2 30.44 2.9342 207.45 140.45 3.7600
3. 34.70 2.5831 157.14 106.38 3.7600
4 44.28 2.0439 213.79 198.55 8.8290
5 46.44 1.9538 126.17 85.42 3.7600
6 64.64 1.4408 70.68 10.97 1.4762
7 77.72 1.2277 149.38 8.09 0.5147

Integrated Profile Areas

Based on calculated profile

Profile area Counts Amount
Overall diffraction profile 183042 100.00%
Background radiation 139209 76.05%
Diffraction peaks 43833 23.95%
Peak area belonging to selected phases 0 0.00%
Unidentified peak area 43833 23.95%

Peak Residuals

Peak data Counts Amount
Overall peak intensity 826 100.00%
Peak intensity belonging to selected phases 20 2.44%
Unidentified peak intensity 806 97.56%

Diffraction Pattern Graphics
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Match! Copyright © 2003-2022 CRYSTAL IMPACT, Bonn, Germany
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2. Hidrogel H2
Match! Phase Analysis Report
Sample: H-2 (2-80)

Sample Data

File name H-2.RAW

File path D:/KULIAH/Kak akmal/H-2

Data collected Aug 31, 2022 13:42:51

Data range 2.000° - 80.000°

Original data range 2.000° - 80.000°

Number of points 3901

Step size 0.020

Rietveld refinement converged No

Alpha2 subtracted No

Background subtr. No

Data smoothed Yes

Radiation X-rays

Wavelength 1.540600 A

Peak List

No. 2theta [°] d [A] VIO (peak height) Counts (peak area) FWHM
1 22.72 3.9107 1000.00 564.00 2.6314
2 26.18 3.4012 268.43 260.75 2.6400
3 29.96 2.9801 221.43 215.09 2.6400
4 35.80 2.5062 145.06 140.91 2.6400
5 38.40 2.3423 107.61 104.53 2.6400
6 44.30 2.0431 155.94 200.18 5.9893
7 64.56 1.4424 267.60 43.34 0.7556
8 77.80 1.2267 207.02 57.55 0.7556

Integrated Profile Areas

Based on calculated profile

Profile area Counts Amount
Overall diffraction profile 337020 100.00%
Background radiation 257319 76.35%
Diffraction peaks 79701 23.65%
Peak area belonging to selected phases 0 0.00%
Unidentified peak area 79701 23.65%

Peak Residuals

Peak data Counts Amount
Overall peak intensity 1586 100.00%
Peak intensity belonging to selected phases 0 0.00%
Unidentified peak intensity 1586 100.00%

Diffraction Pattern Graphics
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3. Hidrogel H3
Match! Phase Analysis Report
Sample: H-3 (2-80)

Sample Data

File name H-3.RAW

File path D:/KULIAH/Kak akmal/H-3

Data collected Aug 31, 2022 13:42:51

Data range 2.000° - 80.000°

Original data range 2.000° - 80.000°

Number of points 3901

Step size 0.020

Rietveld refinement converged No

Alpha2 subtracted No

Background subtr. No

Data smoothed Yes

Radiation X-rays

Wavelength 1.540600 A

Peak List

No. 2theta [°] d [A] VIO (peak height) Counts (peak area) FWHM
1 22.96 3.8704 1000.00 360.27 2.0991
2 26.34 3.3809 643.67 256.30 2.3200
3 29.42 3.0336 663.79 264.31 2.3200
4 35.10 2.5546 195.01 118.06 2.3200
5 38.40 2.3423 242.15 177.41 4.2686
6 64.80 1.4376 65.16 6.57 0.5877
7 77.80 1.2267 62.43 9.53 0.8895

Integrated Profile Areas

Based on calculated profile

Profile area Counts Amount
Overall diffraction profile 245587 100.00%
Background radiation 180633 73.55%
Diffraction peaks 64954 26.45%
Peak area belonging to selected phases 0 0.00%
Unidentified peak area 64954 26.45%

Peak Residuals

Peak data Counts Amount
Overall peak intensity 1192 100.00%
Peak intensity belonging to selected phases 0 0.00%
Unidentified peak intensity 1192 100.00%

Diffraction Pattern Graphics
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Lampiran 10. Dokumentasi

1. Selulosa dari Batang Pisang

Batang pisang
dipotong kecil

Proses delignifikasi

Serbuk batang
pisang

Penetralan

Bleaching

Rendamen

caliillaca
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2. Pembuatan Hidrogel

o
o
a
¥
9

.
Proses pencampuran Hidrogel dicetak Hidrogel kering
bahan hidrogel dalam wadah

Hidrogel setelah
Direndam dalam air

3. Pemanfaatan Hidrogel sebagai Pembenah Tanah

Hidrogel yang telah Dicampur ke dalam tanah yang
direndam dalam air telah berisi bibit tanaman kacang

tanah




Pengukuran Jumlah Daun dan Tinggi Tanaman
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Hari 1

Hari 10

Hari 20

Hari 5

Hari 15
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Hari 35

Hari 30

Hari 40




