
24 
 

DAFTAR PUSTAKA 

 

Abdullah, H. M., Abdul Latif, M. H., & Attiya, H. G. (2013). Characterization and 

determination of lignin in different types of Iraqi phoenix date palm pruning 

woods. International Journal of Biological Macromolecules, 61, 340–346. 

https://doi.org/10.1016/j.ijbiomac.2013.06.020. 

Agustiany, E. A., Suzana, K., Guswenrivo, I., Heru, A., Deded, P., & Nawawi, S. 

(2023). The effect of the lignin isolation method from oil palm empty fruit bunch 

black liquor for seed coating material. Biomass Conversion and Biorefinery, 

0123456789. https://doi.org/10.1007/s13399-023-04874-7. 

Aleš, H., Michal, J., Lenka, D., Alexandra, S., & Igor, Š. (2015). Thermal properties 

and size distribution of lignins precipitated with sulphuric acid. Wood 

Research, 60(3), 375–384. 

Allison Tolbert, Hannah Akinosho, R. K. (2014). Characterization and analysis of the 

molecular weight of lignin for biorefi ning studies. Biofuels, Bioproducts and 

Biorefining, 8(6), 836–856. https://doi.org/10.1002/BBB. 

Amit, T. A., Roy, R., & Raynie, D. E. (2021). Thermal and structural characterization 

of two commercially available technical lignins for potential depolymerization 

via hydrothermal liquefaction. In Current Research in Green and Sustainable 

Chemistry (Vol. 4). Elsevier B.V. https://doi.org/10.1016/j.crgsc.2021.100106. 

Aprilia Lestari, V., & Bagus Priambodo, T. (2020). Kajian Komposisi Lignin Dan 

Selulosa Dari Limbah Kayu Sisa Dekortikasi Rami Dan Cangkang Kulit Kopi 

Untuk Proses Gasifikasi Downdraft. Jurnal Energi Dan Lingkungan (Enerlink), 

16(1), 1–8. https://doi.org/10.29122/jel.v16i1.4572. 

Arrakhiz, F. Z., Elachaby, M., Bouhfid, R., Vaudreuil, S., Essassi, M., & Qaiss, A. 

(2012). Mechanical and thermal properties of polypropylene reinforced with 

Alfa fiber under different chemical treatment. Materials and Design, 35, 318–

322. https://doi.org/10.1016/j.matdes.2011.09.023. 

Barlina, R., Liwu, S., & Manaroinsong, E. (2020). Potensi dan teknologi pengolahan 

komoditas aren sebagai produk pangan dan non pangan / Potential and 

Technology Processing of Palm Sugar Commodity As Food and Non-Food 

Products. Jurnal Penelitian Dan Pengembangan Pertanian, 39(1), 35. 

https://doi.org/10.21082/jp3.v39n1.2020.p35-47. 

Beniwal Pi; Guliani D; Toor A.P. (2024). Influence of functionalised lignin on strength 

and antioxidant properties of polylactic acid films. Journal of Polymer 

Research. 

Cinar, S. O., Chong, Z. K., Kucuker, M. A., Wieczorek, N., Cengiz, U., & Kuchta, K. 

(2020). Bioplastic production from microalgae: A review. International Journal 

of Environmental Research and Public Health, 17(11), 1–21. 

https://doi.org/10.3390/ijerph17113842. 

Dewi, W. O. N. T., Dewi, F., Ardiansyah, Hijria, & Ilmawati, W. O. S. (2021). Analisis 

Kandungan Hemiselulosa, Selulosa, dan Lignin Pelepah Aren (Arenga pinnata 

Merr.) Berdasarkan Variasi Umur. BioWallacea : Jurnal Penelitian Biologi, 8(1), 



25 
 

29-36=35. 

Díez, D., Urueña, A., Piñero, R., Barrio, A., & Tamminen, T. (2020). Determination of 

hemicellulose, cellulose, and lignin content in different types of biomasses by 

thermogravimetric analysis and pseudocomponent kinetic model (TGA-PKM 

Method). Processes, 8(9), 7–9. https://doi.org/10.3390/pr8091048. 

Dodd, A. P., Kadla, J. F., & Straus, S. K. (2015). Characterization of fractions 

obtained from two industrial softwood kraft lignins. ACS Sustainable Chemistry 

and Engineering, 3(1), 103–110. https://doi.org/10.1021/sc500601b. 

Eko Budi Santoso. (2020). Isolasi dan karakter lignin dari lindi hitam pabrik pulp. 

Eraghi Kazzaz, A., & Fatehi, P. (2020). Technical lignin and its potential modification 

routes: A mini-review. Industrial Crops and Products, 154(May). 

https://doi.org/10.1016/j.indcrop.2020.112732. 

Erfani Jazi, M., Narayanan, G., Aghabozorgi, F., Farajidizaji, B., Aghaei, A., 

Kamyabi, M. A., Navarathna, C. M., & Mlsna, T. E. (2019). Structure, chemistry 

and physicochemistry of lignin for material functionalization. SN Applied 

Sciences, 1(9), 1–19. https://doi.org/10.1007/s42452-019-1126-8. 

Falah, F., Salsabila, R. N., Pradiani, W., Karimah, A., Lubis, M. A. R., Prianto, A. H., 

Solihat, N. N., Sari, F. P., Rusman, R., Wijaya, I. K., & Fatriasari, W. (2022). 

Pengaruh Lama Penyimpanan dan Pengenceran Lindi Hitam Terhadap 

Karakteristik Lignin Kraft Acacia mangium. Jurnal Riset Kimia, 13(2), 138–151. 

https://doi.org/10.25077/jrk.v13i2.506. 

Fodil Cherif, M., Trache, D., Brosse, N., Benaliouche, F., & Tarchoun, A. F. (2020). 

Comparison of the Physicochemical Properties and Thermal Stability of 

Organosolv and Kraft Lignins from Hardwood and Softwood Biomass for Their 

Potential Valorization. Waste and Biomass Valorization, 11(12), 6541–6553. 

https://doi.org/10.1007/s12649-020-00955-0. 

Ghozali, M., Meliana, Y., & Chalid, M. (2022). Novel In Situ Modification for 

Thermoplastic Starch Preparation based on Arenga pinnata Palm Starch. 

Polymers, 14(22). https://doi.org/10.3390/polym14224813. 

Gomes, B., Ribeiro, M., Fontes, I., Jos, F., Carvalho, L., & Gomes, S. (2021). 

Determination of chemical modification of eucalypt kraft lignin after thermal 

treatment by Py-GC – MS. Journal of Analytical and Applied Pyrolysis, 156. 

https://doi.org/10.1016/j.jaap.2021.105158. 

Hermiati, E., Risanto, L., Lubis, M. A. R., Laksana, R. P. B., & Dewi, A. R. (2017). 

Chemical characterization of lignin from kraft pulping black liquor of Acacia 

mangium. AIP Conference Proceedings, 1803(1). 

https://doi.org/10.1063/1.4973132. 

Hidayati, S., Hadi, S., Saputra, Iswanto, A. H., Fatriasari, W., Solihat, N. N., Antov, 

P., & Hua, L. S. (2023). Characterization of lignin isolated from oil palm empty 

fruit bunch using phosphoric acid. Biomass Conversion and Biorefinery, 

0123456789. https://doi.org/10.1007/s13399-023-04381-9. 

Hidayati, S., Satyajaya, W., & Fudholi, A. (2020). Lignin isolation from black liquor 

from oil palm empty fruit bunch using acid. Journal of Materials Research and 

Technology, 9(5), 11382–11391. https://doi.org/10.1016/j.jmrt.2020.08.023. 



26 
 

Hubbe, M. A., Alén, R., Paleologou, M., Kannangara, M., & Kihlman, J. (2019). 

Lignin recovery from spent alkaline pulping liquors using acidification, 

membrane separation, and related processing steps: A review. In 

BioResources (Vol. 14, Issue 1, pp. 2300–2351). 

https://doi.org/10.15376/biores.14.1.hubbe. 

Ibrahim, M. N. M., Azian, H., & Yusop, M. R. M. (2006). The effects of lignin 

purification on the performance of iron complex drilling mud thinner. Jurnal 

Teknologi, 44, 83–94. 

Ibrahim MNM, Chuah SB, R. W. (2004). Characterization of lignin precipitated from 

the soda black liquor of oil palm empty fruit bunch fibers by various mineral 

acids. AJSTD, 21(1), 57–67. 

Isaac, E., Samson, A., & Adeosun, O. (2019). Sustainable Lignin for Carbon Fibers: 

Principles, Techniques, and Applications. In Sustainable Lignin for Carbon 

Fibers: Principles, Techniques, and Applications. https://doi.org/10.1007/978-

3-030-18792-7 

Kirk, R.E. and Othmer, D.F. (1952). Encyclopedia of Chemical Technology, 3rd ed. 

The Inter Science Encyclopedia, 1. 

Kusumo, P., S Biyono, & Tegar S. (2020). Isolasi Lignin dari Serbuk Grajen Kayu 

Jati (Tectona Grandis) dengan Metode Klasson. Jurnal Teknik: Media 

Pengembangan Ilmu Dan Aplikasi Teknik, 19(2), 130–139. 

https://doi.org/10.26874/jt.vol19no02.158 

Laurichesse, S., & Avérous, L. (2014). Chemical modification of lignins: Towards 

biobased polymers. Progress in Polymer Science, 39(7), 1266–1290. 

https://doi.org/10.1016/j.progpolymsci.2013.11.004 

Lempang, M. (2016). Pemanfaatan lignin sebagai bahan perekat kayu. 3(2), 139–

150. 

Lestari, D., Rohman, A., Syofyan, S., Yuliana, N. D., Abu Bakar, N. K. B., & Hamidi, 

D. (2022). Analysis of beef meatballs with rat meat adulteration using Fourier 

Transform Infrared (FTIR) spectroscopy in combination with chemometrics. 

International Journal of Food Properties, 25(1), 1446–1457. 

Liao, J. J., Latif, N. H. A., Trache, D., Brosse, N., & Hussin, M. H. (2020). Current 

advancement on the isolation, characterization and application of lignin. 

International Journal of Biological Macromolecules, 162, 985–1024. 

https://doi.org/10.1016/j.ijbiomac.2020.06.168. 

Madyaratri, E. W. (2023). Pemanfaatan Lignin Dari Lindi Hitam Industri Pulp 

Sebagai Aditif Tahan Api Pada Rotan. 

Madyaratri, E. W., Iswanto, A. H., Nawawi, D. S., Lee, S. H., & Fatriasari, W. (2022). 

Improvement of Thermal Behavior of Rattan by Lignosulphonate Impregnation 

Treatment. Forests, 13(11), 1–24. https://doi.org/10.3390/f13111773. 

Manara, P., Zabaniotou, A., Vanderghem, C., & Richel, A. (2014). Lignin extraction 

from Mediterranean agro-wastes: Impact of pretreatment conditions on lignin 

chemical structure and thermal degradation behavior. Catalysis Today, 223, 

25–34. https://doi.org/10.1016/j.cattod.2013.10.065 

Maulana, H., Studi, P., Kimia, T., Teknik, F., & Surakarta, U. M. (2018). Pemanfaatan 



27 
 

lignin dari lindi hitam sebagai bahan pembuatan perekat universitas 

muhammadiyah surakarta. 

Nadiah umairah. (2023). Pemanfaatan ekstrak lignin dari pelepah aren (Arenga 

pinnata) sebagai inhibitor korosi baja lunak dalam asam klorida. Universitas 

Andalas. 

Nawawi, D. S. ;Isti. S. R. ;Nyoman. ;Rit. (2019). Distribusi sel pori pada kayu tarik 

dan korelasinya dengan komposisi lignin. Jurnal Ilmu Kehutanan, 13, 70–76. 

Nawawi, D. S., Akiyama, T., Syafii, W., & Matsumoto, Y. (2017). Characteristic of β -

O-4 structures in different reaction wood lignins of Eusideroxylon zwageri T . 

et B . and four other woody species. 71(1), 11–20. https://doi.org/10.1515/hf-

2016-0100 

Nawawi, D. S., Carolina, A., Saskia, T., Darmawan, D., Gusvina, S. L., Wistara, N. 

J., Sari, R. K., & Syafii, W. (2018). Karakteristik Kimia Biomassa untuk Energi ( 

Chemical Characteristics of Biomass for Energy ). Jurnal Ilmu Teknologi Kayu, 

16(1). 

Nawawi, D. S., Sari, R. K., Wistara, N. J., Fatrawana, A., & Astuti, P. (2019). 

Karakteristik Lignin Empat Jenis Bambu ( Lignin Characteristic of Four 

Bamboo Species ). J Ilmu Terknol Kayu Trop, 17(1), 1–7. 

Novia, Wijaya, D., & Yanti, P. (2017). Pengaruh Waktu Delignifikasi Terhadap Lignin 

dan Waktu SSF Terhadap Etanol Pembuatan Bioetanol dari Sekam Padi. 

Jurnal Teknik Kimia, 23(1), 19–27. 

Polman, E. M. N., Gruter, G. J. M., Parsons, J. R., & Tietema, A. (2021). 

Comparison of the aerobic biodegradation of biopolymers and the 

corresponding bioplastics: A review. Science of the Total Environment, 753, 

141953. https://doi.org/10.1016/j.scitotenv.2020.141953 

Ridho, M. R., Agustiany, E. A., Rahmi Dn, M., Madyaratri, E. W., Ghozali, M., Restu, 

W. K., Falah, F., Rahandi Lubis, M. A., Syamani, F. A., Nurhamiyah, Y., 

Hidayati, S., Sohail, A., Karungamye, P., Nawawi, D. S., Iswanto, A. H., 

Othman, N., Mohamad Aini, N. A., Hussin, M. H., Sahakaro, K., … Fatriasari, 

W. (2022). Lignin as Green Filler in Polymer Composites: Development 

Methods, Characteristics, and Potential Applications. Advances in Materials 

Science and Engineering, 2022. https://doi.org/10.1155/2022/1363481 

Sameni, J., Krigstin, S., & Sain, M. (2016). Characterization of Lignins Isolated from 

Industrial Residues and their Beneficial Uses. BioResources, 11(4), 8435-

8456. https://doi.org/10.15376/BIORES.11.4.8435-8456 

Santoso. A. (2003). Sintesis dan pencirian resin lignin resorsinol formaldehida untuk 

perekat kayu lamina. https://doi.org/10.35792/zot.34.0.2014.4792 

Santoso A, Ruhendi S, Achmadi SS, S. E. (1995). Isolasi dan pencirian lignin dari 

lindi hitam dan sengon untuk bahan perekat. Jurnal Penelitian Hasil Hutan, 

13(2), 60–70. 

Septiano, M. D. K. (2022). Pemanfaatan lignin dari limbah lignin hitam industri 

kertas sebagai antimikroba pada kemasan makanan. In Science (Vol. 7, Issue 

1). 

Serrano, L., Esakkimuthu, E. S., Marlin, N., Brochier-Salon, M. C., Mortha, G., & 



28 
 

Bertaud, F. (2018). Fast, Easy, and Economical Quantification of Lignin 

Phenolic Hydroxyl Groups: Comparison with Classical Techniques. Energy 

and Fuels, 32(5), 5969–5977. 

https://doi.org/10.1021/acs.energyfuels.8b00383 

She, D., Xu, F., Geng, Z. C., Sun, R. C., Jones, G. L., & Baird, M. S. (2010). 

Physicochemical characterization of extracted lignin from sweet sorghum 

stem. Industrial Crops and Products, 32(1), 21–28. 

https://doi.org/10.1016/j.indcrop.2010.02.008 

Shimizu, S., Yokoyama, T., Akiyama, T., & Matsumoto, Y. (2012). Reactivity of Lignin 

with Di ff erent Composition of Aromatic Syringyl/Guaiacyl Structures and 

Erythro / Threo Side Chain Structures in β - O -4 Type during Alkaline Deligni fi 

cation: As a Basis for the Di ff erent Degradability of Hardwood and Softwood. 

J Agric Food Chem, 60(26), 6471–6476. 

Shorey, R., Salaghi, A., Fatehi, P., & Mekonnen, T. H. (2024). Valorization of lignin 

for advanced material applications: a review. RSC Sustainability, 2(4), 804–

831. https://doi.org/10.1039/d3su00401e 

Sluiter, A., Hames, B., Ruiz, R., Scarlata, C., Sluiter, J., Templeton, D., & Crocker, 

D. (2012). Determination of structural carbohydrates and lignin in Biomass - 

NREL/TP-510-42618. In National Renewable Energy Laboratory (Issue April 

2008). 

Solihat, N. N., Santoso, E. B., Karimah, A., Madyaratri, E. W., Sari, F. P., Falah, F., 

Iswanto, A. H., Ismayati, M., Lubis, M. A. R., Fatriasari, W., Antov, P., Savov, 

V., Gajtanska, M., & Syafii, W. (2022). Physical and Chemical Properties of 

Acacia mangium Lignin Isolated from Pulp Mill Byproduct for Potential 

Application in Wood Composites. Polymers, 14(3). 

https://doi.org/10.3390/polym14030491 

Solihat, N. N., Sari, F. P., Falah, F., Ismayati, M., Adly, M., Lubis, R., Fatriasari, W., 

Santoso, E. B., & Syafi’i, W. (2021). Lignin sebagai Biomaterial Aktif. Jurnal 

Sylva Lestari, 9(1), 1–22. 

Suhartati S, Puspito R, Rizali F, A. D. (2016). analisis sifat fisika dan kimia lignin 

tandan kosong kelapa sawit asal desa sape, kabupaten sanggau, kalimantan 

barat. Ilmu Kimia, 2(1), 32. 

https://doi.org/doi:http://journal.uinjkt.ac.id/index.php/valensi. 

[TAPPI]. (1997). Technical Association of The Pulp and Paper Industry. TAPPI Test 

Method T 264 Cm-97 Preparation of Wood for Chemical Analysis.TAPPI. 

[TAPPI]. (2002). TAPPI Test Method T 264 cm-97 Preparation of Wood for Chemical 

Analysis. TAPPI. 

Trisanti, P. N., H.P., S. S., Nura’ini, E., & Sumarno, S. (2018). Ekstraksi Selulosa 

Dari Serbuk Gergaji Kayu Sengon Melalui Proses Delignifikasi Alkali 

Ultrasonik. Jurnal Sains Materi Indonesia, 19(3), 113. 

https://doi.org/10.17146/jsmi.2018.19.3.4496 

Veptiyan, E. D., Apriani, M., & Mayangsari, N. E. (2019). National Conference 

Proceeding on Waste Treatment Technology Pengaruh Waktu Delignifikasi 

terhadap Karakteristik Selulosa dari Daun Nanas dan Jerami. National 



29 
 

Conference Proceeding on Waste Treatment Technology, 2623, 59–64. 

Versino, F., Ortega, F., Monroy, Y., Rivero, S., López, O. V., & García, M. A. (2023). 

Sustainable and Bio-Based Food Packaging: A Review on Past and Current 

Design Innovations. Foods, 12(5). https://doi.org/10.3390/foods12051057 

W. Fatriasari, Syahidah, Fardhatillah, M. Ghozali, S.H. Anita, R. Z. Z. (2023). 

Metode Delignifikasi Alkali Dan Ekstraksi Lignin Dari Serat Batang Aren Serta 

Karakteristik Produk Yang Dihasilkan. In N.R.a.I.A. Nature Publishing Group. 

https://doi.org/10.1038/srep22877 

Watkins, D., Nuruddin, M., Hosur, M., Tcherbi-Narteh, A., & Jeelani, S. (2015). 

Extraction and characterization of lignin from different biomass resources. 

Journal of Materials Research and Technology, 4(1), 26–32. 

https://doi.org/10.1016/j.jmrt.2014.10.009 

Webliana, K., & Rini, D. S. (2020). Potensi dan Pemanfaatan Tanaman Aren 

(Arenga pinnata) di Hutan Kemasyarakatan Aik Bual Kabupaten Lombok 

Tengah (The Potency and Utilization of Sugar Palm ( Arenga Pinnata ) Plant In 

Aik Bual Community Forest (Hkm) Central Lombok Regency). Jurnal Agrohita, 

5(1), 25–35. 

Xia, Q., Chen, C., Yao, Y., Li, J., He, S., Zhou, Y., Li, T., Pan, X., Yao, Y., & Hu, L. 

(2021). A strong, biodegradable and recyclable lignocellulosic bioplastic. 

Nature Sustainability, 4(7), 627–635. https://doi.org/10.1038/s41893-021-

00702-w. 

Yang, J., Sun, M., Jiao, L., & Dai, H. (2021). Molecular weight distribution and 

dissolution behavior of lignin in Alkaline solutions. Polymers, 13(23). 

https://doi.org/10.3390/polym13234166 

Yohan Siregar, Elvie Yenie, S. D. (2015). Pre-Treatmen jerami padi menggunakan 

proses orgonosolv dengan variasi konsentrasi pelarut (CH3OH) dan waktu 

pemasakan. 2(2). 

Yusron, M. A. Karimah, M. Rahmi D.N, M. A. Jayanti, B. Tuwalaid, A. Ardana, F. P. 

S., & Fatriasari, W. (2022). The Soda Pulp Characteristic of Rice Straw and 

the Hydrophobicity Improvement by Water-soluble Chitosan Treatment. 

Accepted in Proceeding of the 2nd ICON-LIG by AIP Conference Proceedings 

2022. 

Zadeh, E. M., O’Keefe, S. F., & Kim, Y. T. (2018). Utilization of Lignin in 

Biopolymeric Packaging Films. ACS Omega, 3(7), 7388–7398. 

https://doi.org/10.1021/acsomega.7b01341 

Zhang,  ximing. (2012). Pretreatment of Corn Stover for Sugar Production by Using 

the Combination of Alkaline Reagents and Switchgrass-Derived Black Liquor 

(Thesis). North Carolina State University. 

Zhu, W. (2015). Precipitation of Kraft Lignin Yield and Equilibrium, PhD Thesis. In 

Thesis. 

 

  



30 
 

 

 

 

 

 

 

 

 

LAMPIRAN 
  



31 
 

 
 
Lampiran 1. Komponen kimia serat batang aren 

Komponen kimia Serat batang aren Serat hasil deliginifikasi 

Kadar air (%) 7.02 ± 0.005 5.82 ± 0.07 

Ekstraktif (%)  3.55 ± 2.12 ± 2.01 

α- selulosa (%) 45.79  ± 2.41 58.31 ± 2.50 

Holosselulosa (%) 76.09 ± 4.24 77.64 ± 1.88 

Hemiselulosa (%) 30.3 19.33 

Rendemen pulp (%) - 31.04 ± 8.24 

Kadar abu (%) 5.18 ± 0.36 5.94 ± 2.77 

Lignin 19.29 11.09 
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Lampiran 2. Hasil Py-GCMS 

a. Unit Syringyl 
Sampel Produk pyrolisis Luas 

Area (%) 
Total 

Lignin 
batang 
aren 

Furan, 2,5-dimethyl- 0.48 

17.18 

(S)-5-Hydroxymethyl-2[5H]-
furanone 1.13 

Creosol 2.11 

Phenol, 2,6-dimethoxy- 6.98 

Phenol, 3,4-dimethoxy- 0.79 

3,5-Dimethoxy-4-hydroxytoluene 4.29 

Phenol, 2,6-dimethoxy-4-(2-
propenyl)- 0.81 

(E)-2,6-Dimethoxy-4-(prop-1-en-
1-yl)pheno 0.59 

Lignin 
komersial 

Creosol 9.81 

17.29 

Phenol, 2,5-dimethyl- 0.27 

2-Methoxy-5-methylphenol 1.1 

Ethanone, 1-(2-hydroxy-4-
methoxyphenyl)- 0.1 

Phenol, 2-methoxy-4-propyl- 1.72 

Benzene, 4-ethenyl-1,2-
dimethoxy- 0.29 

Vanillin 1.77 

Apocynin 1.65 

Benzeneacetic acid, 2,5-
dimethoxy- 0.29 

1,1'-Biphenyl, 6-hydroxy-2',3',4'-
trimethoxy- 0.29 

 
b. Unit Guaiacyl 

Sampel Produk pyrolisis Luas 
Area (%) 

Total 

Lignin 
batang 
aren 

1,2-Cyclopentanedione, 3-methyl- 0.59 

6.85 

Phenol, 2-methoxy- 2.24 

1,2-Benzenediol, 3-methoxy- 2.98 

Phenol, 4-ethyl-2-methoxy- 0.57 

Phenol, 4,4'-methylenebis[2,6-
dimethoxy- 0.47 

Lignin 
komersial 

Phenol, 2-methoxy- 1.96 

30.63 

Phenol, 4-ethyl-2-methoxy- 0.47 

trans-Isoeugenol 6.42 

Benzenepropanol, 4-hydroxy-3-
methoxy- 2.58 

Phenol, 4-ethyl-2-methoxy- 0.38 

(E)-3,3'-Dimethoxy-4,4'-
dihydroxystilbene 2.82 
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c. Unit p-comaryl   
Sampel Produk pyrolisis Luas 

Area (%) 
Total 

Lignin 
batang 
aren 

Glycolaldehyde dimer 1.76 

5.78 
Phenol 3.11 

Ethanone, 1-(2,3,4-
trihydroxyphenyl)- 0.91 

Lignin 
komersial 

- - - 
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Lampiran 3. Dokumentasi Proses Ekstraksi dan Isolasi  
     

     
Pulping alkali Isolasi Dekantasi & Pencucian 

       
Pemisahan filtrat dan 

residu 

Pengeringan 45 
o
C Menghaluskan  

 

   

Lignin hasil isolasi Lignin komersial 
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Lampiran 4. Pengujian Karakteristik Lignin 

       
Analisis kadar air Analisis kadar abu Analisis kemurnian 

 

   
Analisis berat ekuivalen Analisis kadar metoksil   
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  2. Dr. Andi Sri Rahayu Diza Lestarari Z, S.Hut., M.Si. 

  3. Prof. Dr. Widya Fatriasari.  

4. Laboratorium/Minat   : Laboratorium Pengolahan dan Pemanfaatan Hasil  

  Hutan/Kimia kayu.  

1. Kegiatan Kemahasiswaan yang pernah diikuti: 

Jenis Kegiatan 
Status dalam 

Kegiatan 
Waktu 

1. Balance 

2. SAINS 

3. Rimba 

4. Temu Pisah 2021 

5. Program Mahasiswa Wirausaha 

6. Program Kreatifitas Mahasiswa 

7. Praktek Kerja Lapangan Gel. 04 

8. Magang Mandiri 

Peserta  

Peserta  

Peserta 

Peserta 

Anggota Tim 

Anggota Tim 

Peserta 

Anggota Tim 

2020 

2020 

2021 

2021 

2022 

2022 

2023 

2023 

 

2. Penghargaan yang pernah diterima: 

Jenis Kegiatan 
Status dalam 

Kegiatan 
Waktu 

1. Lomba KTI Universitas Halu Oleo Peserta 2024 

 

 


