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ABSTRAK

Geopolimer merupakan material tanpa semen dan 100% menggunakan
limbah yang bersifat pozzolan, sehingga disebut material ramah lingkungan.
Ketahanan terhadap lingkungan asam penting dievaluasi dalam pengaplikasinya
didunia konstruksi, khususnya di daerah lahan asam gambut dan daerah yang
memiliki potensi pasang surut air laut. Tujuan penelitian untuk mengetahui
pengaruh komposisi campuran metakaolin dan fIy ash, pengaruh penambahan serat
bemban, serta pengaruh lingkungan asam dan air PDAM pada kuat tekan mortar
geopolimer dan evaluasi durabilitas.

Molaritas NaOH sebesar 8 M, rasio alkali 2,5, campuran metakaolin dan fly
ash sebesar 100/0; 70/30 dan 50/50 dengan dan tanpa penambahan serat bemban
1,5% dari berat material dasar. Metode curing benda uji sampai 28 hari sebelum
terekspos lingkungan curing lembab. Setelah masa perawatan, benda uji diekspos
pada lingkungan asam dan air PDAM dengan siklus wet-dry. Pengujian yang
dilakukan adalah sorptivity, porositas, evaluasi visual, perubahan berat, kuat tekan,
kuat tarik belah dan uji karbonasi. Evaluasi dilakukan setelah terekpos 1,2 dan 3
bulan.

Hasil penelitian menunjukan bahwa kuat tekan tertinggi pada perendaman
di lingkungan asam dan air PDAM pada komposisi campuran metakaolin dan fly
ash 50/50 dengan penambahan serat bemban 1,5% berturut-turut sebesar 39,17
MPa dan 49,20 MPa pada terekpos 3 bulan. Mortar geopolimer metakaolin dan fly
ash 50/50 mengalami penurunan berat lebih rendah dibandingkan campuran
metakaolin dan fly ash 70/30 dan 100/0. Mortar geopolimer dengan penambahan
serat bemban 1,5% mengalami persentase kenaikan kuat tarik dibandingkan tanpa
penambahan serat bemban pada komposisi campuran metakaolin dan fly ash 100/0;
70/30 dan 50/50 berturut-turut sebesar 33,82%; 33,45% dan 24,64%. Hasil
absorpsi, porositas dan sorptivity mortar geopolimer dengan penambahan serat
bemban lebih baik dibandingkan mortar geopolimer tanpa penambahan serat
bemban.

Kata Kunci: Durabilitas, F/y Ash, Metakaolin, Serat Bemban, Sorptivity
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MECHANICAL PROPERTIES AND DURABILITY OF FLY ASH AND
METAKAOLIN BASED GEOPOLYMER MORTAR WITH BEMBAN
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ABSTRACT

Geopolymers are cementless materials that use 100% pozzolanic waste,
hence the term environmentally friendly material. Resistance to acidic
environments is important to evaluate in its application in the construction world,
especially in peat acidic land areas and areas that have the potential for tidal sea
water. The purpose of the study was to determine the effect of metakaolin and fly
ash mixture composition, the effect of bemban fiber addition, and the effect of
acidic environment and tidal water on the compressive strength of geopolymer
mortar and durability evaluation.

NaOH molarity of 8 M, alkali ratio of 2.5, mixture of metakaolin and fly
ash of 100/0; 70/30 and 50/50 with and without the addition of bemban fiber 1.5%
of the weight of the base material. The test specimens were cured for up to 28 days
before being exposed to a humid curing environment. After the curing period, the
specimens were exposed to acidic environment and tap water with wet-dry cycle.
Testing conducted were sorptivity, porosity, visual evaluation, weight change,
compressive strength, split tensile strength and carbonation test. Evaluation was
conducted after 1, 2 and 3 months of exposure.

The results showed that the highest compressive strength on immersion in
acidic environment and PDAM water in the composition of a mixture of metakaolin
and fly ash 50/50 with the addition of 1.5% bemban fiber was 39.17 MPa and 49.20
MPa on exposure 3 months, respectively. The 50/50 metakaolin and fly ash
geopolymer mortars experienced lower weight loss compared to 70/30 and 100/0
metakaolin and fly ash blends. Geopolymer mortars with the addition of 1.5%
bemban fiber experienced a percentage increase in tensile strength compared to
those without the addition of bemban fiber in the composition of metakaolin and
fly ash mixtures 100/0; 70/30 and 50/50 of 33.82%; 33.45% and 24.64%,
respectively. The results of absorption, porosity and sorptivity of geopolymer
mortar with the addition of bemban fiber are better than geopolymer mortar without
the addition of bemban fiber.

Keywords: Durability, Fly ash, Metakaolin, Bemban Fiber, Sorptivity
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