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ABSTRAK

Dalam mengurangi dampak buruk semen terhadap lingkungan, industri
konstruksi melakukan inovasi, seperti penggunaan bahan alternatif untuk membuat
beton geopolimer. Geopolimer berbahan dasar fly Ash memiliki ketahanan yang
baik terhadap serangan asam pada lahan gambut. Metode curing terbaik geopolimer
ialah curing lembab karena jumlah air pada mortar geopolimer tetap terjaga pada
proses polimerisasi. Penelitian ini bertujuan untuk mengetahui pengaruh rasio
perbandingan metakaolin dan fIy ash, pengaruh penambahan serat bemban 1,5%
dan 2%, serta ketahanan terhadap ekspos lingkungan (H2SO4) dan Air PDAM
dengan pengujian sifat fisik dan mekanik.

Bahan dasar metakaolin dan fIy ash dengan rasio 30/70, 50/50/, dan 70/30
penambahan serat bemban 1,5% dan 2%, molaritas NaOH sebesar 8 M rasio alkalii
2,5. Dilakukkan perawatan lembab selama 28 hari kemudian terekspos lingkungan
(H2S04) dan Air PDAM selama 1, 2, dan 3 bulan menggunakan siklus ful/l-wet dan
wet-dry. Pengujian fisik dan mekanik dilakukkan sebelum dan sesudah terekspos
lingkungan.

Nilai kuat tekan optimum pada M30 kemudian di susul M50 dan paling
rendah M70. Setelah 3 bulan terjadi penurunan kuat tekan 30,25% sampai kenaikan
7,31% dari sebelum terekspos lingkungan, sedangkan setelah terekspos lingkungan
air PDAM selama 3 bulan penurunan kuat tekan 12,52% sampai kenaikan 42,89%
dari sebelum terekspos lingkungan. Penambahan serat 1,5% dan 2% meningkatkan
kuat tekan dan kuat tarik belah, kondisi optimum pada penambahan serat 1,5%,
penambahan serat 2% terjadi penurunan kuat tarik belah berkisar 17,72-35,35%
dari penambahan serat 1,5%. Mortar mengalami perubahan fisik dan berat setelah
terekspos lingkungan 3 bulan. Hasil pengujian sorptivity dan porositas penyerapan
terkecil pada mortar M30 di susul mortar M50 dan paling besar penyerapan mortar
M70. Pegujian karbonasi mortar geopolimer terekspos lingkungan (H2SO4) selama
1 bulan berkisar 2-3 mm, setelah 2 bulan bertambah menjadi 4-5 mm dan pada 3
bulan bertambah menjadi 5-8,5 mm.

Kata Kunci: Geopolimer, Metakaolin, Serat Bemban, Ekspos Lingkungan, dan
karbonasi
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ABSTRACT

To reduce the adverse impact of cement on the environment, the
construction industry is innovating, such as using alternative materials to make
geopolymer concrete. Fly Ash-based geopolymers have good resistance to acid
attack in peatlands. The best curing method for geopolymers is moist curing
because the amount of water in the geopolymer mortar is maintained during the
polymerization process. This study aims to determine the effect of the ratio of
metakaolin and fly ash, the effect of adding 1.5% and 2% bemban fiber, and
resistance to environmental exposure (H2SO4) and PDAM water by testing
physical and mechanical properties.

The basic materials of metakaolin and fly ash with a ratio of 30/70, 50/50/,
and 70/30 addition of bemban fiber 1.5% and 2%, NaOH molarity of 8 M alkali
ratio 2.5. Moisture treatment was carried out for 28 days and then exposed to the
environment (H2SO4) and tap water for 1, 2, and 3 months using full-wet and wet-
dry cycles. Physical and mechanical tests were conducted before and after exposure
to the environment.

The optimum compressive strength value at M30 was followed by M50 and
the lowest was M70. After 3 months there was a decrease in compressive strength
of 30.25% to an increase of 7.31% from before exposure to the environment, while
after being exposed to the PDAM water environment for 3 months the decrease in
compressive strength was 12.52% to an increase of 42.89% from before exposure
to the environment. The addition of 1.5% and 2% fiber increases the compressive
strength and split tensile strength, the optimum condition is the addition of 1.5%
fiber, the addition of 2% fiber decreases the split tensile strength ranging from
17.72-35.35% of the addition of 1.5% fiber. Mortar undergoes physical and weight
changes after being exposed to the environment for 3 months. Sorptivity and
porosity test results of the smallest absorption in mortar M30 followed by mortar
M350 and the largest absorption of mortar M70. Carbonation testing of geopolymer
mortar exposed to the environment (H2SO4) for 1 month ranged from 2-3 mm, after
2 months it increased to 4-5 mm and at 3 months it increased to 5-8.5 mm.

Keywords: Geopolymer, Metakaolin, Bemban fiber, environmental exposure, and
carbonation.
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