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 ABSTRAK  

HAPSA NURIKA SUKARDI, Analisa Mikrostruktur beton menggunakan air bekas 

wudhu. (dibimbing oleh Abd. Muis dan Mustakim) 

Penelitian ini bertujuan untuk menilai pengaruh pemanfaatan air bekas wudhu sebagai 

pengganti air bersih terhadap kekuatan tekan serta struktur mikro beton. Evaluasi 

dilakukan melalui metode X-ray Diffraction (XRD) dan Fourier Transform Infrared 

Spectroscopy (FTIR). Penggunaan air wudhu dipertimbangkan sebagai langkah 

efisiensi sumber daya air bersih sekaligus sebagai solusi pemanfaatan limbah cair 

ringan dari aktivitas keagamaan. Sampel beton yang diuji terdiri dari tiga variasi, yaitu 

beton konvensional (menggunakan 100% air keran), beton dengan campuran 50% air 

wudhu, dan beton yang sepenuhnya menggunakan air wudhu. Hasil pengujian kuat 

tekan menunjukkan adanya peningkatan kekuatan seiring bertambahnya proporsi air 

wudhu. Pada umur beton 28 hari, beton normal memiliki kekuatan tekan sebesar 12,89 

MPa, beton dengan 50% air wudhu mencapai 13,78 MPa, dan beton dengan 100% air 

wudhu mencatatkan nilai sebesar 14,25 MPa. Analisis XRD memperlihatkan 

penurunan intensitas senyawa kalsium hidroksida (Ca(OH)₂) dan peningkatan 

pembentukan senyawa C–S–H serta karbonat (CO₃²⁻) seiring meningkatnya 

penggunaan air wudhu. Selanjutnya, hasil FTIR menunjukkan adanya penurunan pada 

gugus hidroksil (OH) serta peningkatan intensitas pita serapan gugus Si–O dan CO₃²⁻. 

Hal ini mengindikasikan proses hidrasi dan karbonasi yang berlangsung lebih 

sempurna. Secara keseluruhan, pemanfaatan air bekas wudhu terbukti dapat 

meningkatkan kualitas mekanik maupun mikrostruktur beton. Selain mendukung 

prinsip keberlanjutan dalam dunia teknik sipil, inovasi ini juga memiliki dimensi 

spiritual yang relevan dengan nilai-nilai budaya masyarakat Muslim di Indonesia. 

 

 

Kata kunci: beton, air bekas wudhu, kuat tekan, XRD, FTIR, mikrostruktur 
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ABSTRACT 

HAPSA NURIKA SUKARDI, Microstructural Analysis of Concrete Using Used 

Ablution Water. (supervised by Abd. Muis and Mustakim) 

This study aims to assess the effect of utilizing used ablution water as a substitute for 

clean water on the compressive strength and microstructure of concrete. The 

evaluation was conducted through X-ray Diffraction (XRD) and Fourier Transform 

Infrared Spectroscopy (FTIR) methods. The use of ablution water was considered as 

an efficiency measure of clean water resources as well as a solution to the utilization 

of light liquid waste from religious activities. The concrete samples tested consisted of 

three variations, namely conventional concrete (using 100% tap water), concrete with 

a mixture of 50% ablution water, and concrete that fully uses ablution water. The 

compressive strength test results showed an increase in strength as the proportion of 

ablution water increased. At 28 days, normal concrete had a compressive strength of 

12.89 MPa, concrete with 50% ablution water reached 13.78 MPa, and concrete with 

100% ablution water recorded a value of 14.25 MPa. XRD analysis showed a decrease 

in the intensity of calcium hydroxide (Ca(OH)₂) compounds and an increase in the 

formation of C-S-H and carbonate (CO₃²-) compounds as the use of ablution water 

increased. Furthermore, the FTIR results showed a decrease in the hydroxyl (OH) 

group and an increase in the intensity of the Si-O and CO₃²- absorption bands. This 

indicates a more complete hydration and carbonation process. Overall, the utilization 

of used ablution water is proven to improve the mechanical quality and microstructure 

of concrete. In addition to supporting the principle of sustainability in civil 

engineering, this innovation also has a spiritual dimension that is relevant to the 

cultural values of Muslim communities in Indonesia. 

 

Keywords: concrete, ablution water, compressive strength, XRD, FTIR, 

microstructure 
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