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ABSTRAK

Mortar geopolimer memanfaatkan sisa dari limbah industri yang tinggi
kandungan alumina (Al) dan silika (Si) yang dicampurkan dengan larutan alkali
seperti natrium silikat (Na2SiO3) untuk membuat reaksi polimerisasi yang
membentuk mortar geopolimer. Penambahan serat sebagai bahan tambah dalam
pencampuran dapat meningkatkan kekuataan geopolimer. Tumbuhan bemban
menunjukkan bahwa serat tumbuhan ini dapat memperbaiki sifat mekanik material
yang dibentuknya.

Dalam penelitian dIbuat benda uji mortar geopolimer dengan dan tanpa
penambahan serat bemban 1,5% dari berat material dasar. Molaritas NaOH sebesar
8 M, rasio alkali 2,5:1 campuran metakaolin dan fIy ash sebesar 30/70; 50/50 dan
70/30. Perawatan mortar geopolimer sebelum masuk kondisi lingkungan asam dan
non asam adalah curing temperature 60°C dan 100°C dan kondisi ruang selama 28
hari. Setelah selama perawatan mortar geopolimer masuk ke kondisi lingkungan
asam dan non asam dengan metode fullwet dan wet-dry. Pengujian yang dilakukan
adalah kuat tekan, uji tarik belah, uji karbonasi, porositas, sorptivity, dan visual
benda uji. Evaluasi dilakukan setelah masuk ke kondisi lingkungan asam dan non
asam selama 28 hari, 28 hari+1bulan, 28 hari+2bulan dan 28 hari+3bulan.

Hasil penelitian menunjukkan kuat tekan tertinggi pada curing temperature

100°C pada rasio campuran metakaolin dan flyash 30/70 dengan penambahan serat
1,5% sebesar 47,90 MPa dan pada curing temperature 60°C sebesar 41,43 MPa
pada kondisi lingkungan di 28+2bulan. Mortar geopolimer curing temperature 100°
mengalami penurunan berat yang rendah dibanding curing temperature 60°. Mortar
geopolimer dengan penambahan serat bemban 1,5% memiliki kenaikan nilai kuat
tekan dibanding tanpa serat bemban. Presentase kenaikan dari rasio metakaolin dan
fly ash sebesar 30/70; 50/50 dan 70/30 dengan penambahan serat bemban 1,5%
berturut-turut sebesar 23,01%, 40,82% dan 19,02% di 28 hari+2bulan. Hasil
absorpsi, porositas dan sorptivity mortar geopolimer dengan curing temperature
100°C lebih baik dibandingkan mortar dengan curing temperature 60°C.

Kata Kunci: Fly ash, Metakaolin, Serat Bemban dan Curing Temperature.
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ABSTRACT
Geopolymer mortars utilize industrial waste that is high in alumina (Al) and
silica (Si) mixed with alkaline solutions such as sodium silicate (Na,SiO3) to create
polymerization reactions that form geopolymer mortars. The addition of fiber as an
additive in the admixture can increase the strength of the geopolymer. The bemban
plant shows that this plant fiber can improve the mechanical properties of the
material it forms.

In this study, geopolymer mortar specimens were made with and without
the addition of 1.5% bemban fiber by weight of the base material. NaOH molarity
of 8 M, alkali ratio of 2.5:1, mixture of metakaolin and fly ash of 30/70; 50/50 and
70/30. The treatment of geopolymer mortar before entering acidic and non-acidic
environmental conditions is curing temperature 60°C and 100°C and room
conditions for 28 days. After curing, the geopolymer mortar was subjected to acidic
and non-acidic environmental conditions using fullwet and wet-dry methods. The
tests carried out were compressive strength, split tensile test, carbonation test,
porosity, sorptivity, and visual specimens. Evaluation was carried out after entering
into acidic and non-acidic environmental conditions for 28 days, 28 days + 1 month,
28 days + 2 months and 28 days + 3 months.

The results showed the highest compressive strength at curing temperature
100°C at a mixture ratio of metakaolin and flyash 30/70 with 1.5% fiber addition
of 47.90 MPa and at curing temperature 60°C of 41.43 MPa under environmental
conditions at 28+2 months. Geopolymer mortars curing temperature 100°
experienced a low weight loss compared to curing temperature 60°. Geopolymer
mortars with the addition of 1.5% bemban fiber have an increase in compressive
strength values compared to those without bemban fiber. The percentage increase
of the ratio of metakaolin and fly ash of 30/70; 50/50 and 70/30 with the addition
of 1.5% bemban fiber was 23.01%, 40.82% and 19.02% at 28 days+2 months,
respectively. The absorption, porosity and sorptivity of geopolymer mortar with
100°C curing temperature were better than mortar with 60°C curing temperature.

Keywords: Fly ash, Metakaolin, Bemban Fiber and Curing Temperature.
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