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ABSTRACT

Coal ash is a coal combustion waste. Coal ash is classified into two namely, fly ash
and ash deposits (bottom ash). Clay used in the manufacture of ceramic tools.
Refractory material which is resistant to high temperatures, chemical attack and acid
gases.

Starting material preparation process are from the drying process of raw materials
(coal ash and clay) to dry, then ground and sieved through the stages of screening to
obtain the size of 200 mesh powder, and then tested each of the raw material by SEM-
EDS machine to determine the chemical elements in micro . After that each component
(coal ash and clay) formed with size (50x50x50) mm for cold crushing strength testing
and (10x50x50) mm for testing the nature of acidic. Then the mixing is done manually
with the variation of coal ash composition (%):clay (%) = 10:90, 20:80, 30:70, 40:60,
50:50, and molase with water as a binder. Subsequently, do forming press process and
dried 1 month later testing equivalent pyrometric cones, cold crushing strength, and
acidic properties.

From the selection process, obtained a 50:50 mixture of the best and then used for
testing specimens. From the results of SEM-EDS testing, clay and coal ash contains
elements of silicon and aluminum are the main requirements in refractory elements.
Value of the cold crushing strength mixture is 22.71 N/mm?2 that qualifies in the class of
low-duty refratory. Acidic nature of the test results, the specimen of mixture is a neutral

and neutral refractories are classified in.

Key words: coal ash, clay, refractory, cold crushing strength, acidic nature, pyrometric

cone equivalent, SEM-EDS
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ABSTRAK

Abu batubara merupakan limbah hasil pembakaran batubara. Abu batubara
digolongkan menjadi dua yaitu, abu terbang (fly ash) dan abu endapan (bottom ash).
Tanah liat digunakan dalam pembuatan alat-alat keramik. Refraktori yaitu material yang
tahan terhadap suhu tinggi, serangan bahan kimia dan gas-gas asam.

Proses persiapan bahan dimulai dari proses penjemuran bahan baku (abu batubara
dan tanah liat) hingga kering, kemudian ditumbuk, dihaluskan melalui tahap screening
hingga memperoleh ukuran serbuk mesh 200, lalu diuji SEM-EDS masing-masing
bahan baku untuk mengetahui unsur kimia secara mikro. Setelah itu masing-masing
komponen (abu batubara dan tanah liat) dicetak dengan ukuran (50x50x50)mm untuk
pengujian cold crusing strength dan (10x50x50)mm untuk pengujian sifat keasaman.
Pencampuran kemudian dilakukan secara manual dengan variasi komposisi abu
batubara : tanah liat (%) 10:90, 20:80, 30:70, 40:60, 50:50, dan molase serta air sebagai
pengikatnya. Selanjutnya dilakukan proses cetak tekan lalu dikeringkan 1 bulan
dikemudian dilakukan pengujian pyrometric cones equivalent, cold crushing strength,
dan sifat asam.

Dari proses penyeleksian, didapat campuran 50:50 yang paling baik dan yang
selanjutnya digunakan untuk spesimen pengujian. Dari hasil pengujian SEM-EDS,
tanah liat dan abu batubara mengandung unsur silikon dan aluminium yang merupakan
syarat utama unsur yang ada di refraktori. Nilai kuat tekan dingin campuran yaitu 22,71
N/mm?® sehingga memenuhi syarat dalam kelas low-duty refratory. Hasil pengujian sifat

asam, spesimen campuran bersifat netral dan digolongkan dalam refraktori netral.

Kata kunci: abu batubara, tanah liat, refraktori, kuat tekan dingin, sifat asam,

pyrometric cone equivalent, SEM-EDS
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NOMENKLATUR

Lambang Keterangan
A Area / Luas bidang
k Konduktivitas termal
T Temperatur
t Time / Waktu
W Load / Pembebanan
Fmax Maximum Force / Gaya Maksimum
Stress / Tegangan
€ Strain / Regangan
c Kuat Tekan
S Cold Crushing Strength
Laju pembebanan
Massa atom
p Densitas
Singkatan:
AB = Abu Batubara
TL = Tanah Liat
EDS = Energy Dispersif Spektroskopi
CCSCCTM
Machine
SEM = Scanning Electron Microscope
SK 15 = Seger Kegel 15
ASTM = American Standart Testing Material
PCE = Pyrometric Cone Equivalent
ccs = Cold Crushing Strength
Wt% = Weigh percent
At% = Atom percent
1SO = International Standart of Operation

Satuan

mm®

W/mK

°C

sec (detik)

N (Newton)
N (Newton)
MPa (N/mm®)
%

N/mm?
Ibf/in.” (MPa)
N/min.

g/mol

g/em’

= Computer Control Servohydralic Concrete Compression Testing
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