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ABSTRAK 

SITI AISYAH PUAN MAHARANI. Optimasi Formula Bio-Poliuretan Non-

Isosianat Berbasis Tanin Terglioksalasi sebagai Bahan Impregnan Serat Rami. 

Dibimbing oleh RITA KARTIKA SARI dan MUHAMMAD ADLY RAHANDI 

LUBIS.  

 

Rami (Boehmeria nivea (L.) Gaudich.) berpotensi sebagai bahan tekstil 

fungsional, tetapi  memiliki kelemahan mudah terbakar. Penelitian ini bertujuan 

mengoptimasi formula bio-poliuretan non-isosianat berbasis tanin terglioksalasi 

(Bio-PUNI-TG) sebagai bahan impregnan serat rami menggunakan Response 

Surface Methodology (RSM) berbasis Central Composite Design (CCD). Faktor 

yang dioptimasi adalah glioksal dan heksametilentetramina (HMTA), dengan 

respon berupa kadar padatan, viskositas, kekuatan kohesi, dan kehilangan massa. 

Hasil penelitian menunjukkan bahwa model terbaik untuk kadar padatan, viskositas, 

kekuatan kohesi, dan kehilangan massa berturut-turut adalah model kubik tereduksi, 

kuadratik, kuadratik, dan kubik tereduksi. Formula optimum diperoleh pada 

komposisi glioksal 1,619 dan HMTA 80% 0,250 dengan nilai desirability 0,637, 

menghasilkan kadar padatan 26,96%, kehilangan massa 42,48%, pH bersifat netral 

menuju basa, dan kenampakan berwarna cokelat kehitaman. Analisis gugus fungsi 

menunjukkan keberadaan gugus O–H, C–H, C=O, N–H, C–N, dan C–O yang 

mengindikasikan terbentuknya struktur Bio-PUNI-TG.  
 

Kata kunci:  Bio-PUNI-TG, Central Composite Design, glioksal, mangium 

 

ABSTRACT 

SITI AISYAH PUAN MAHARANI. Optimization of a Non-Isocyanate Bio-

Polyurethane Formula Based on Glyoxalated Tannin as an Impregnating Agent for 

Ramie Fibers. Supervised by RITA KARTIKA SARI and MUHAMMAD ADLY 

RAHANDI LUBIS.  

 
Ramie (Boehmeria nivea (L.) Gaudich.) is a promising sustainable textile 

fiber but is highly flammable. This study optimized a tannin-based glyoxalated bio-

non-isocyanate polyurethane (Bio-PUNI-TG) formulation as an impregnation 

agent for ramie fibers using Response Surface Methodology (RSM) based on a 

Central Composite Design (CCD). Glyoxal and hexamethylenetetramine (HMTA) 

were optimized using solid content, viscosity, cohesion strength, and mass loss as 

response variables. The best-fitting models for solid content, viscosity, cohesion 

strength, and mass loss were reduced cubic, quadratic, quadratic, and reduced 

cubic, respectively. The optimum formulation, containing 1.619 glyoxal and 0.250 

of 80% HMTA, achieved a desirability of 0.637, with a solid content of 26.96%, 

mass loss of 42.48%, a near-neutral to slightly alkaline pH, and a dark brown 

appearance. Functional group characterization supported the formation of Bio-

PUNI-TG through the characteristic O–H, C–H, C=O, N–H, C–N, and C–O 

functional groups.  

 
Keywords: Bio-PUNI-TG, Central Composite Design, glyoxal, mangium   
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