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RINGKASAN

SITIMASRIVA SYA’DIAH. Peningkatan Kualitas Sirap Bambu Laminasi melalui
Pemipihan Bilah Termodifikasi Panas dan Aplikasi Perekat Resorsinol
Formaldehida. Dibimbing oleh DODI NANDIKA, TRISNA PRIADI, dan SUKMA
SURYA KUSUMAH.

Fenomena pemanasan global mendorong penerapan arsitektur hijau pada
bangunan gedung antara lain melalui penggunaan bahan bangunan ramah
lingkungan. Dalam kaitan ini bambu merupakan salah satu pilihan mengingat
berbagai keunggulan yang dimilikinya sebagai bahan bangunan. Namun,
penggunaan bambu sebagai atap bangunan gedung sering terkendala oleh morfologi
(bulat berongga, dimensi terbatas) dan stabilitas dimensinya yang rendah. Studi ini
mencoba mengatasi keterbatasan tersebut melalui teknik laminasi bilah bambu
terpipihkan (lamina) menggunakan perlakuan panas dan aplikasi perekat berkinerja
tinggi yaitu resorsinol formaldehida (RF). Penelitian ini juga berfokus pada
optimasi rasio resorsinol (R) terhadap formaldehida (F) serta optimasi durasi
pengempaan pada proses laminasi.

Bambu andong (Gigantochloa pseudoarundinacea) dipilih sebagai bahan
baku utama berdasarkan hasil analisis viskoelastisitasnya yang menunjukkan
kapasitas regangan tinggi, sehingga mampu meminimalkan kerusakan serat selama
proses pemipihan menggunakan kempa panas pada suhu 140 °C selama 15 menit.
Rasio molar R:F yang diaplikasikan adalah 1:1 hingga 1:4 dengan durasi kempa
dingin 150, 180, dan 210 menit. Karakterisasi perekat RF mencakup kadar padatan
dan sifat termal nya menggunakan Differential Scanning Calorimetry dan
Thermogravimetric Analysis. Sementara itu karakteristik bilah bambu terpipihkan
dianalisis menggunakan Micro-CT scanner dan pengukuran indeks kristalinitas.
Kualitas akhir sirap bambu laminasi dievaluasi berdasarkan sifat fisis, yang
mencakup kadar air, delaminasi, dan stabilitas dimensi, serta sifat mekanis yang
meliputi Modulus of Elasticity , Modulus of Rupture, dan keteguhan rekat.

Hasil penelitian mengungkapkan bahwa peningkatan kadar formaldehida
dalam perekat berbanding terbalik dengan kadar padatan. Rasio RF 1:3 dan 1:4
menunjukkan sifat termal yang inferior. Sementara itu modifikasi panas terbukti
efektif menghasilkan bilah bambu terpipihkan dengan permukaan rata dan
intensitas retak minimal serta meningkatkan indeks kristalinitasnya. Hal ini
memvalidasi peningkatan stabilitas dimensi (penurunan daya serap air mencapai
29,03%) dan kekuatan mekanis sirap bambu laminasi (peningkatan nilai MOE
mencapai 51,38 %, sedangkan MOR mencapai 76,1 %). Selain itu, aplikasi perekat
RF mampu menghasilkan sirap bambu laminasi yang tahan terhadap delaminasi
(intensitas delaminasi = 0%), mengindikasikan ketahanan rekat yang sangat baik.
Studi ini menyimpulkan bahwa pemipihan lamina bambu dengan kempa panas,
aplikasi perekat RF pada rasio 1:2, dan durasi pengempaan 210 menit merupakan
perlakuan optimal untuk menghasilkan sirap bambu laminasi dengan kualitas yang
memenuhi SNI 01-5008.2-1999 dan SNI 01-5008.7-1999 atau setara dengan
formula 1:1 namun dengan biaya yang lebih efisien.

Kata kunci : sirap bambu, modifikasi panas, bambu pipih, perekat resorsinol
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SUMMARY

SITI MASRIVA SYA’DIAH. Enhancing the Quality of Laminated Bamboo
Shingle through Heat-Modified Slats Flattening and Resorcinol Formaldehyde
Adhesive. Supervised by DODI NANDIKA, TRISNA PRIADI, and SUKMA
SURYA KUSUMAH.

The phenomenon of global warming has encouraged the implementation of
green architecture in building construction, notably through the use of
environmentally friendly materials, where bamboo serves as a viable option due to
its various inherent advantages. However, the use of bamboo for building roofs is
often constrained by its morphology—being hollow, circular, and limited in
dimension—as well as its low dimensional stability. This study attempts to
overcome these limitations through a lamination technique using flattened bamboo
strips (lamina) treated with heat and high-performance resorcinol formaldehyde
(RF) adhesive. This research also focuses on optimizing the resorcinol (R) to
formaldehyde (F) ratio and the pressing duration within the lamination process.

Andong bamboo (Gigantochloa pseudoarundinacea) was selected as the
primary raw material based on viscoelastic analysis results, which indicated a high
strain capacity that minimizes fiber damage during the flattening process using hot
pressing at 140°C for 15 minutes. The applied R:F molar ratios ranged from 1:1 to
1:4, with cold pressing durations of 150, 180, and 210 minutes. Characterization of
the RF adhesive included solids content and thermal properties using Differential
Scanning Calorimetry and Thermogravimetric Analysis. Meanwhile, the
characteristics of the flattened bamboo strips were analyzed using a Micro-CT
scanner and crystallinity index measurements. The final quality of the laminated
bamboo shingles was evaluated based on physical properties, including moisture
content, delamination, and dimensional stability, as well as mechanical properties,
comprising Modulus of Elasticity, Modulus of Rupture, and bonding strength.

The research results reveal that an increase in formaldehyde content within
the adhesive is inversely proportional to the solids content, with RF ratios of 1:3
and 1:4 exhibiting inferior thermal properties. Meanwhile, heat modification proved
effective in producing flattened bamboo with smooth surfaces and minimal crack
intensity, while also increasing the crystallinity index. This validates the
enhancement of dimensional stability (with water absorption reduction reaching
29.03%) and the mechanical strength of the laminated bamboo shingles (with MOE
values increasing by up to 51.38% and MOR by 76.1%). Furthermore, the
application of RF adhesive successfully produced laminated bamboo shingles
resistant to delamination (delamination intensity = 0%), indicating excellent
bonding durability. This study concludes that the flattening of bamboo lamina
through hot pressing, the application of RF adhesive at a 1:2 ratio, and a pressing
duration of 210 minutes constitute the optimal treatments for producing laminated
bamboo shingles with quality meeting SNI 01-5008.2-1999 and SNI 01-5008.7-
1999, performing equivalently to the 1:1 formula but with greater cost efficiency.

Keywords: bamboo shingles, flattened bamboo, heat modification, resorcinol
adhesive
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