
115 
 

DAFTAR PUSTAKA 

 
Abdullah, M.M.A., Kamarudin, H., Mohammed, H., Nizar, I.K., Rafiza, A.R. 

and Zarina, Y. 2011. The Relationship of Naoh Molarity, 
Na2SiO3/Naoh Ratio, Fly Ash/Alkaline Activator Ratio, and Curing 
Temperature to the Strength of Fly Ash-Based Geopolymer. 
Advanced Materials Research, Vol.328-33: 1475 - 1482  

Adam, A.A. 2009. Strength and Durability Properties of Alkali Activated Slag 
and Fly Ash-Based Geopolymer Concrete (Thesis). Melbourne, 
Australia: School of Civil, Environmental and Chemical Engineering 
RMIT University  

Agrawal, U.S., Wanjari, S.P. and Naresh, D.N. 2017.  Characteristic Study 
of Geopolymer Fly Ash Sand as A Replacement to Natural River 
Sand. Construction and Building Materials. 150: 681 - 688 

Aliabdo, A.A., Elmoaty, A.M., Elmoaty, A. and Salem, H.A. 2016a. Effect of 
Water Addition, Plasticizer and Alkaline Solution Constitution on Fly 
Ash Based Geopolymer Concrete Performance. Conctruction and 
Building Materials. 121: 694 - 703 

Aliabdo, A. A., Elmoaty, A.M. and Salem, H. A. 2016b. Effect of Cement 
Addition, Solution Resting Time and Curing Characteristics on Fly Ash 
Based Geopolymer Concrete Performance. Construction and Building 
materials. 123: 581 - 593 

Askarian, M.,Tao, Z., Adam, G., dan Samali, B. 2018. Mechanical 
Properties of Ambient Cured One–Part Hybrid OPC-Geopolymer 
Concrete. Construction and building materials. 186: 330 - 337 

ASTM C618-08a. 2008.  Standard Specification of Coal Fly Ash and Raw 
or Calcined  Natural Pozzolan for Use in Concrete  

Bakria, A.M.M., Kamarudin, H., Hussain, M., Nizar, I.K., Zarina, Y. and  
Rafiza, A.R. 2011. The Effect of Curing Temperature on Physical and 
Chemical Properties of Geopolymers. Physics Procedia. 22: 286 - 
291 

Baszczyski, T and Krol, M. 2017. Durability of Cement and Geopolymer 
Composites. (Online) 

Chindaprasirt, P., and Rattanasak, U. 2017. Characterization of the High-
Calcium Fly Ash Geopolymer Mortar with Hot-Weather Curing 
Systems for Sustainable Application. Advanced Powder Technology. 
28(9): 2317 - 2324 



116 
 

Chindaprasirt, P., and  Rattanasak, U. 2018. Fire-Resistant Geopolymer 
Bricks Synthesized from High-Calcium Fly Ash with Outdoor Heat 
Exposure. Clean Technologies and Environmental Policy, (Online) 

Chindaprasirt, P., Chareerat, T., Hatanaka, S. and Cao, T. 2010. High-
Strength Geopolymer Using Fine High-Calcium Fly Ash. Journal of 
Materials in Civil Engineering.  23(3):  264 - 270 

Chindaprasirt, P., Chareerat, T., and Sirivivatnanon, V. 2007. Workability 
and Strength of Coarse High Calcium Fly Ash Geopolymer. Cement 
and Concrete Composites. 29(3): 224 – 229 

Colangelo, F., Cioffi, R., Roviello, G., Capasso, I., Caputo, D., Aprea, P., 
and Liguori, B. 2017. Thermal Cycling Stability of Fly Ash Based 
Geopolymer Mortars. Composites Part B: Engineering. 129: 11 – 17 

Chotetanorm, C., Chindaprasirt, P., Sata, V., Rukzon, S., and 
Sathonsaowaphak, A. 2013. High-Calcium Bottom Ash Geopolymer: 
Sorptivity, Pore Size, and Resistance to Sodium Sulfate Attack. 
Journal Of Materials In Civil Engineering © Asce. 25:105-111. 

Davidovits, J. 1994. Global Warming Impact on the Cement and Aggregates 
Industries. World Resource Review. Vol.6, No.2: 263 - 278 

Degirmenci, F.N. 2016. Utilization of Natural and Waste Pozzolans as an 
Alternative Resource of Geopolymer Mortar. International Journal of 
Civil  Engineering. DOI 10.1007/s40999-016-0115-1 

Degirmenci, F.N. 2017. Effect of Sodium Silicate to Sodium Hydroxide 
Ratios on Durability of Geopolymer Mortars Containing Natural and 
Artificial Pozzolans. Ceramics-Silikaty.  61(4): 340 - 350 

Demie, S., Nuruddin, M., Ahmed, M. and Shafiq, N., 2011. Effects of Curing 
Temperature and Superplasticizer on Workability and Compressive 
Strength of Self-Compacting Geopolymer Concrete. National 
Postgraduate Conference (NPC), 19 to 20 September 2011. Tronoh 
Perak, Malaysia, IEEE, 1-5. 

Dezfouli, H.R. and Rangaraju, P.R. 2017. A Comparative Study on the 
Durability of Geopolymers Produced with Ground Glass Fiber, Fly 
Ash, and Glass-Powder in Sodium Sulfate Solution. Construction 
and Building Materials. 153: 996 - 1009 

Deb, P. S., Nath, P. and Sarker, P. K. 2015. Drying Shrinkage of Slag 
Blended Fly Ash Geopolymer Concrete Cured at Room 
Temperature. Procedia Engineering .125: 594 - 600 



117 
 

Djobo, J.N.Y., Elimbi, A., Tchakoute, H.K. and Kumar, S. 2016a. Mechanical 
Properties and Durability of Volcanic Ash Based Geopolymer 
Mortars. Construction and Building Materials. 124: 606 - 614 

Djobo, J.N.Y., Tchakouté, H.K., Ranjbar, N., Elimbi, A., Tchadji, L.N. and 
Njopwouo D. 2016b. Gel Composition and Strength Properties of 
Alkali-Activated Oyster Shell volcanic Ash: Effect of Synthesis 
Conditions. Journal of the American  Ceramic Society.  99: 3159 – 
3166. 

Djobo, J.N.Y., Elimbi, A., Tchakoute, H.K. and Kumar, S. 2017. Volcanic 
Ash-Based Geopolymer  Cements/Concrete: The Current State of 
The Art and Perspectives.  Environmental Science and Pollution 
Research. 24:4433-4446 

Duan, P., Yan, C. and Zhou, W. 2017. Compressive Strength and 
Microstructure of Fly Ash Based Geopolymer Blended with Silica 
Fume Under Thermal Cycle. Cement and Concrete Composites. 78: 
108 - 119 

Ekaputri, J. J. dan Triwulan.  2013. Sodium sebagai activator fly ash, trass 
dan lumpur Sidoarjo dalam beton geopolimer. Jurnal Teknik Sipil, 
20(1):1-9 

Elyamany, H.E., Elmoaty, A. E. M., and Elshaboury, A. M.  2018. Setting 
Time and 7-Day Strength of Geopolymer Mortar with  Various 
Binders. Construction and Building Materials. 187: 974 - 983 

Firdous, R., Stephan, D. and Djobo, J.N.Y. 2018. Natural Pozzolan Based 
Geopolymers: A Review on Mechanical, Microstructural and 
Durability Characteristics. Construction and Building materials. 190: 
1251 - 1263 

Gökhan Görhan and Gökhan Kürklü. 2014. The Influence of the NaOH 
Solution on the Properties of the Fly Ash-Based Geopolymer Mortar 
Cured at Different Temperatures. Composites: Part B. 58: 371 – 377 

Guades and Ernesto, J. 2016. Experimental Investigation of the 
Compressive and Tensile Strengths of Geopolymer Mortar: The 
Effect of Sand/Fly Ash (S/FA) Ratio. Construction and Building 
Materials. 127: 484 – 493 

Ghosh, K and Ghosh, P. 2012. Effect of Na2O/Al2O3, SiO2/Al2O3 and W/B 
ratio on setting time and workability of fly ash-based geopolymer. 
International Journal of Engineering Research and Applications.  
2(4):2142-2147 



118 
 

Haslinawati dkk, 2011. Effect of temperature on ceramic from rice husk ash. 
International journal of basic and applied science.  Diakses pada 1 
September 2017 pukul 13.00 WIB 

Herwani, Pane, I., Imran, I.and Budion, B. 2018. Compressive Strength of 
Fly Ash-Based Geopolymer Concrete with A Variable of Sodium 
Hydroxide (Naoh) Solution Molarity. MATEC Web of conferences 
147, 01004. https://doi.org/10.1051/matecconf/201814701004 

Hardjito, D., Cheak, C. C., Ing, C. H. L. 2008. Strength and Setting Times 
of Low Calcium Fly Ash-Based Geopolymer Mortar. Modern Applied 
Science.  2(4): 3 - 11 

Huseien, G. F., Mirza, J., Ismail, M., Ghoshal, S. K., Hussein, A. A. 2017. 
Geopolymer Mortars as Sustainable Repair Material: A 
Comprehensive Review. Renewable and Sustainable Energy 
Review. 80: 54 - 74  

Ilkentapar, S., Atis, C. D., Karahan, O., and Gorur Avsaroglu, E. B 2017. 
Influence of Duration of Heat Curing and Extra Rest Period After Heat 
Curing on the Strength and Transport Characteristic of Alkali 
Activated Class F Fly Ash Geopolymer Mortar. Construction and 
Building Materials. 151 363 - 369 

Junaid, M.T., Kayali, O., Khennane, A. and Black, J. 2015. A Mix Design 
Procedure for Low Calcium Alkali Activated Fly Ash-Based 
Concretes. Conctruction and Building Materials. 79: 301 - 310 

Kampala, A., Horpibulsuk, S., Prongmanee, N. and Chinkulkijniwat A., 
(2014). Influence of Wet-Dry Cycles on Compressive Strength of 
Calcium Carbide Residue–Fly Ash Stabilized Clay. Journal Of 
Materials In Civil Engineering. 26: 633 - 643  

Kementerian Energi dan Sumber Daya Mineral. 2016. Data Inventory Emisi 
GRK Sektor Energi, Pusat data dan Teknologi Informasi Energi dan 
Sumber Daya Mineral.  

Laporan Kinerja Kementerian ESDM  tahun 2018. www.esdm.go.id 

Law, D.W., Adam, A.A., Molyneaux, T.K., Patnaikuni, I, and Wardhono, A. 
2015. Long Term Durability Properties of Class F Fly Ash 
Geopolymer Concrete. Materials and Structures. 48: 721 - 731  

Lee, B., Kim, G., Kim, R., Cho, B., Lee, S., and Chon C. 2017. Strength 
Development Properties of Geopolymer Paste and Mortar with 
Respect to Amorphous Si/Al Ratio of Fly Ash. Construction and 
Building Materials. 151: 512 – 519 

https://doi.org/10.1051/matecconf/201814701004


119 
 

Lemougna,  P.N., Chinje Melo, U.F., Delplancke, M.P., and Rahier, H. 2014. 
Influence of Chemical and Mineralogical Composition on the 
Reactivity of Volcanic Ashes During Alkali Activation. Ceramic 
International. 40: 811 – 820 

Long, T.,Wang, Q., Guan, Z., Chen, Y., and Shi, X. 2017. Deterioration and 
Microstructural Evolution of the Fly Ash Geopolymer Concrete 
against MgSO4 Solution. Hindawi Advances in Materials Science 
and Engineering. Volume 2017, Article ID 4247217, 11 pages 

Malhotra V.M. 1999. Making concrete greener with fly ash. ACI Concrete 
International.  21(5): 61 - 66 

Mehta, A. and Siddique, R. 2017. Sulfuric Acid Resistance of Fly Ash Based 
Geopolymer Concrete. Construction and Building Materials. 146: 136 
- 143 

Mermerdas, K., Manguri, S., Nassani, D.E., and  Oleiwi, S.M. 2017. Effect 
of Aggregate Properties on the Mechanical and Absorption 
Characteristics of Geopolymer Mortar. Engineering Science and 
Technology, an International Journal.  20: 1642 - 1652 

Najimi, M., Ghafoori, N., Sharbaf, M. 2018. Alkali-Activated Natural 
Pozzolan/Slag Mortars: A Parametric Study. Conctruction and 
Building Materials. 164: 625 - 643 

Ng C, Alengaram, U.J., Wong, L.S., Mo. K.H., and Jumaat, M.Z. 2018. A 
Review on Microstructrural Study and Compressive Strength of 
Geopolymer Mortar, Paste and Concrete. Conctruction and Building 
Materials.  186: 550 - 576 

Nadoushan, M. J., and Ramezanianpour, A. A. 2016. The Effect of Type 
and Concentration of Activators on Flowability and Compressive 
Strength of Natural Pozzolan and Slag-Based Geopolymers. 
Conctruction and Building materials. 111: 337 - 347 

Nindita, D. 2008. Pengujian sifat fisika dan sifat kimia pada trass sebagai 
bahan aditif semen, FMIPA UI 

Nurruddin, M. F., Haruna, S., Mohammed, B. S., and Sha΄aban, I. G. 2018.  
Methods of Curing Geopolymer Concrete: A Review.  International 
Journal of Advanced and Applied Sciences. 5(1): 31 - 36         

Park,Y., Abolmaali, A., Kim, Y. H., and Ghahremannejad, M. 2016. 
Compressive Strength of Fly Ash-Based Geopolymer Concrete with 
Crumb Rubber Partially Replacing Sand. Construction and Building 
Materials. 118: 43 - 51. 



120 
 

Palomo, A., Grutzeek, M. W., and Blanco, M. T. 1999. Alkali-Activated Fly 
ashes, A Cement for the Future. Cement and Concrete Research. 
29(8): 1323 - 1329 

Phoo-ngernkham, T., Sata, V., Hanjitsuwan, S., Ridtirud, C., Hatanaka, S., 
and Chindaprasirt, P. 2015. Compressive Strength, Bending and 
Fracture Characteristics of High Calcium  Ash Geopolymer Mortar  
Containing Portland Cement Cured at Ambient Temperature. 
Arabian Journal for Science and Engineering. 41(4): 1263 - 1271 

Phoo-ngernkham, T., Sata, V., Hanjitsuwan, S., Ridtirud, C., Hatanaka, S., 
and Chindaprasirt, P. 2015.  High Calcium Fly Ash Geopolymer 
Mortar Containing Portland Cement for Use as Repair Material. 
Construction and Building Materials. 98: 482 – 488 

Priyadharshini, P., Ramamurthy, K., and Robinson, R. G. 2017. Excavated 
Soil Waste as Fine Aggregate in Fly Ash Based Geopolymer Mortar. 
Applied Clay Science. 146: 81 - 91 

Pozzolanic activity, https://en.m.wikipedia.org.wiki/Geopolymer) di akses 
10 Mei 2021. 

Rattanasak, U.,  and Chindaprasirt, P. 2009. Influence of Naoh Solution on 
the Synthesis of Fly Ash Geopolymer. Minerals Engineering.  22: 
1073 – 1078 

Rattanasak, U., and Chindaprasirt, P. 2009. Influence of NaOH Solution on 
the Synthesis of Fly Ash Geopolymer. Minerals Engineering.  22: 
1073 – 1078  

 
Rahman, A. and Ekaputri, J. J. 2018. The Effect of Additional Aluminium to 

the Strength of Geopolymer Paste. MATEC Web of Conferences 
195, 01011 

 
Ranjbar, N., Mehrali,  M., Behnia, A., Alengaram, U. J., and Jumaat, M. Z. 

2014. Compressive Strength and Microstructural Analysis of Fly 
Ash/Palm Oil Fuel Ash Based Geopolymer Mortar. Materials and 
Design.  59: 532 – 539 

Reddy, D., Edouard, J., and Sobhan, K., 2012. Durability of Fly Ash-Based 
Geopolymer Structural Concrete in the Marine Environment. Journal 
of Materials in Civil Engineering.  25(6): 781 - 787 

Risdanareni, P., Ekaputri, J. J., and Triwulan. 2015. The Influence of Alkali 
Activator Concentration to Mechanical Properties of Geopolymer 
Concrete with Trass as A Filler. Materials Science Forum. 803: 125 
- 134 

https://en.m.wikipedia.org.wiki/Geopolymer


121 
 

Ridtirud, C., Chindaprasirt, P., and Pimraksa, K. 2011. Factors Affecting the 
Shrinkage of Fly Ash Geopolymers. International Journal of Minerals, 
Metallurgy and Materials. 18(1): 100 - 104 

Siddique, R. 2003. Effect of Fine Aggregate Replacement with Class F Fly 
Ash on The Abrasion Resistance of Concrete. Cement and Concrete 
Research. 33: 1877 - 1881 

 
Sata, V., Sathonsaowaphak, A., and Chindaprasirt, P. 2012. Resistance of 

lignite bottom ash geopolymer mortar to sulfate and sulfuric acid 
attack. Cement and Concrete Composites.  34(5): 700 - 708 

Sathonsaowaphak, A., Chindaprasirt, P., and Pimraksa, K. 2009. 
Workability and Strength of Lignite Bottom Ash Geopolymer Mortar.  
Journal of Hazardous Materials. 168: 44 – 50 

Siswati, N.D., Ardiantono, F.A., and Putri, L.K. 2018. Karakterisasi 
Komponen Aktif Pozzolan untuk Pengembangan Portland Pozzolan 
Cement.  Jurnal Teknik Kimia. 12(2): 52 - 55. P-ISSN 1978-0419 & 
E-ISSN 2655-8394. 

SNI 2460:2014 Spesifikasi abu terbang batu bara dan pozolan alam mentah 
yang telah dikalsinasi untuk digunakan dalam beton 

Suwan, T. 2016. Development self-cured of geopolymer cement (Thesis). 
London: Department of Mechanical, Aerospace & Civil Engineering, 
Brunel university 

Sukmak, P., Silva, P.D., Horpibulsuk, S., and Chindaprasirt, P. 2014. 
Sulfate Resistance of Clay-Portand Cement and High-Calcium Fly 
Ash Geopolymer. Journal of Materials in Civil Engineering. ASCE. 
04014158:1-11  

Sugiyono. 2013. Metode Penelitian Kuantitatif, Kualitatif, dan R&D. Penerbit  
Alfabeta, Bandung. ISBN:979-8433-64-0 

Swanepoel, J. C., and Strydom, C. A. 2002. Utilisation of Fly Ash in A 
Geopolymeric Material. Applied Geochemistry. 17: 1143 – 1148 

Torgal, F. P., Gomes, J. C., and Jalali, S. 2008. Alkali-Activated Binders: A 
review-Part 1. Historical Bacground, Terminology, Reaction 
Mechanisms and Hydration Products. Construction and Building 
Materials. 22: 1305 - 1314 

 Thokchom, S., Ghosh, P., and Ghosh, S. 2100. Performance of Fly Ash 
Based Geopolymer Mortars in Sulphate Solution. Journal of 
Engineering Science and Technology Review (JESTR). 3(1): 36 - 40 



122 
 

Waani, J. E., and  Lintong, E. 2017. Substitusi Material Pozolan terhadap 
Semen pada Kinerja Campuran Semen. Jurnal Teknik Sipil. 24(3):  
237 - 245 

Wallah, S. E. 2014. Pengaruh Perawatan dan Umur terhadap Kuat Tekan 
Beton Geopolimer Berbasis Abu Terbang. Jurnal Ilmiah Media 
Engineering.  ISSN:2087-9334. 4(1): 1 – 7   

Zarina, Y., and Rafiza, A. R. 2011. The Effect of Curing Temperature on 
Physical and Chemical Properties of Geopolymers. Physics 
Procedia. 22: 286 - 291 

Zhuang, H. J., Zhang, H.Y., and Xu, H. 2017. Resistance of Geopolymer 
Mortar to Acid and Chloride Attacks. Procedia Engineering. 210: 126 
- 131 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



123 
 

Lampiran 1. Hasil pengujian berat isi agregat halus 

 

 

 

 

 

 

 

 

 

 

KEMENTERIAN PENDIDIKAN DAN KEBUDAYAAN

POLITEKNIK NEGERI MANADO
Alamat : Kampus Politeknik Ds. Buha Manado – 95252

Telp. (0431) 812988, 811568, 811245  Fax. (0431) 811568

e mail : ts_poltekmdo@hotmail.com

  

Jenis material : Pasir ex Amurang

Berat Mould (W1)

Berat Mould + benda uji (W2)

Berat benda uji (W3 = W2 - W1)

Berat Mould + air (W4)

Berat air / isi mould (V = W4 - W1)

Berat Isi agregat = 

W3               

---------                 

V  

 (kg / dm3)

I

1.359

1.399

1.438

HASIL UJI BERAT ISI AGREGAT  

Rata-rata

HASIL PEMERIKSAAN

PEMERIKSAAN
LEPAS

I

7,860

21,345

13,485

17,780

I

9,920 9,920

PADAT

II

7,860

22,128

14,268

17,780
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Lampiran 2. Hasil pengujian berat jenis agregat halus 

 

 

 

 

 

 

 

 

 

  

Jenis material : Pasir  Amurang

I II Satuan

Berat benda uji jenuh permukaan kering (SSD) (Bj) 500 500 gram

Berat benda uji kering oven (B2) 477.1 480.5 gram

Berat Piknometer berisi air (B3) 665.6 670.0 gram

Berat Piknometer + benda uji + air (B1) 972.1 976.0 gram

I II Rata-rata

Berat jenis bulk/ov. =

   B2                      

---------------------                      

(B3 + Bj - B1)

2.466 2.477 2.471

Berat jenis ssd       =

     Bj                        

---------------------                      

(B3 + Bj - B1)

2.584 2.577 2.581

Berat jenis app.      =

  B2                      

---------------------                      

(B3 + B2 - B1)

2.797 2.754 2.775

Penyerapan            =

Bj - B2                      

---------------------                      

(B2)

 X 100 % 4.800 4.058 4.429

ASTM C 29

PEMERIKSAAN

PEMERIKSAAN

KEMENTERIAN PENDIDIKAN DAN KEBUDAYAAN

POLITEKNIK NEGERI MANADO
Alamat : Kampus Politeknik Ds. Buha Manado – 95252

Telp. (0431) 812988, 811568, 811245  Fax. (0431) 811568

e mail : ts_poltekmdo@hotmail.com

BERAT JENIS DAN PENYERAPAN AGREGAT HALUS



125 
 

Lampiran 3. Hasil pengujian analisa saringan pasir 

 

 

 

 

Tertahan

Gram Tertahan Tembus

19 0 0.00 0.00 100.00

12.3 0 0.00 0.00 100.00

9.6 0 0.00 0.00 100.00

4.75 0.95 0.95 0.19 100

2.4 15.16 16.11 3.25 97

1.2 87.8 103.91 20.93 79

0.6 241.39 345.30 69.56 30

0.3 141.02 486.32 97.97 2

0.15 9.95 496.27 99.98 0

0.075 0.12 496.39 100.00 0

Pan 0 496.39 100.00 0

JUMLAH 496.39 291.88

2.92

% Kumulatif

ANALISA SARINGAN AGREGAT HALUS

Diameter/lubang 

ayakan (mm)
KUMULATIF

0

10

20

30

40

50
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70

80

90

100

9.64.752.41.20.60.30.150.075Pan

P
ro

se
n

ta
se

 L
o

lo
s 

 (
 %

 )
 

Ukuran Saringan (mm) 

GRADASI ANALISA SARINGAN 
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Lampiran 4. Hasil pengujian kadar lumpur pasir 

 

 

 

 

 

 

 

 

 

 

 

 

 

Material : Pasir ex Amurang

I II

Berat Benda Uji Kering Oven 

sebelum di cuci (gram)

Berat Benda Uji Kering Oven 

setelah di cuci (gram)

0.937 1.016

PENGUJIAN KADAR LUMPUR PASIR

Nomor Contoh

W1 500 500

W2 495.36 494.97

Kadar butir Lolos ayakan no 200 (%)
0.976
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Lampiran 5. Hasil pengujian kadar organik pasir 

 

 

 

 

 

 

 

 

 

 

 

 

Jenis material : Pasir ex Amurang

Nomor Contoh I II

Volume Sampel 130 130

Volume Sampel + Larutan NaOH 3% 200 200

No. 2                                                   
Lebih Terang dari 

Warna Standar

No. 2                                       
Lebih Terang dari 

Warna Standar

HASIL PEMERIKSAAN KADAR ORGANIK AGREGAT HALUS
AASTHO T21, ASTM C29

Warna Larutan setelah 24 Jam 

dibandingkan dengan warna standar

Keterangan : 
Standard Colour No. 815 Tester. 

For ASTM C-40
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Lampiran 6. Hasil pengujian berat jenis fly ash 

 

 

 

 

 

 

 

 

 

 

 

 

I II

Massa botol + kerosein (gr) M1 320.36 310.67

Massa botol + fly ash + kerosein (gr) M2 384.36 374.67

Bacaan awal (ml) V1 0.2 0.4

Bacaan akhir (ml) V2 23.1 23.2

Densitas  Fly ash (gr/cm3) 2.795 2.807

Rata-rata (gr/cm3)

BERAT JENIS FLY ASH

Mengacu pada SNI  2531 : 2015 (ASTM C.188-95 (2003), MOD)

KETERANGAN
PENGUJIAN

2.80

KEMENTERIAN PENDIDIKAN DAN KEBUDAYAAN

POLITEKNIK NEGERI MANADO
Alamat : Kampus Politeknik Ds. Buha Manado – 95252

Telp. (0431) 812988, 811568, 811245  Fax. (0431) 811568

e mail : ts_poltekmdo@hotmail.com

1V2V

1M2M







129 
 

Lampiran 7. Hasil pengujian berat jenis trass 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

KEMENTERIAN PENDIDIKAN DAN KEBUDAYAAN

POLITEKNIK NEGERI MANADO
Alamat : Kampus Politeknik Ds. Buha Manado – 95252

Telp. (0431) 812988, 811568, 811245  Fax. (0431) 811568

e mail : ts_poltekmdo@hotmail.com

(ASTM D 854)

Pekerjaan Sampel : Trass 

Lokasi : Desa Koka, Minahasa Dikerjakan : Sutikno, dkk

Tanggal : 10 Desember 2019 Diperiksa : Fery Sondakh, ST., MT

No. piknometer 1 2 3 4  

Berat piknometer W1 (gram) 30.33 25.68 28.78 29.47

Berat piknometer + tanah kering W2 (gram) 60.24 60.90 60.55 60.45

Berat tanah kering Ws = W2 – W1 (gram) 29.91 35.22 31.77 30.98

Berat piknometer + tanah kering + air W3 (gram) 147.24 143.97 146.36 148.38

Berat piknometer + air W4 (gram) 130.82 124.78 128.92 131.79

Temperatur (°C) 30.00 30.00 30.00 30.00

Faktor koreksi temperatur (K) 0.9986 0.9986 0.9986 0.9986

Berat piknometer + air terkoreksi (W5) 130.64 124.61 128.74 131.61

Berat jenis tanah Ws /[(W5 – W1) – (W3 – W2)] 2.248 2.221 2.245 2.181

Berat jenis tanah rata-rata (Gs)

: Penelitian

2.22

PEMERIKSAAN BERAT JENIS (Gs)
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Lampiran 8. Hasil pengujian hidrometer fly ash 

 

 

 

Koreksi terhadap nol Hidrometer : 4

Koreksi Meniscus : 0.50

Fly ash Berat Jenis Tanah (Gs) : 2.80

11 Desember 2019 Berat contoh tanah : 50.00 gr

Koreksi Ct

terhadap

suhu (C
o
)

t (min) (°C) ( Ra ) (Rc) ( R ) ( mm )

0 0.00

0.5 28.00 2.50 30.00 28.50 30.50 0.97 11.30 22.60 0.0119 0.057 55.29

1 28.00 2.50 27.50 26.00 28.00 0.97 11.70 11.70 0.0119 0.041 50.44

2 28.00 2.50 21.00 19.50 21.50 0.97 12.80 6.40 0.0119 0.030 37.83

5 28.00 2.50 13.50 12.00 14.00 0.97 14.00 2.80 0.0119 0.020 23.28

15 28.00 2.50 12.50 11.00 13.00 0.97 14.20 0.95 0.0119 0.012 21.34

30 28.00 2.50 10.00 8.50 10.50 0.97 14.60 0.49 0.0119 0.008 16.49

60 28.00 2.50 7.00 5.50 7.50 0.97 15.10 0.25 0.0119 0.006 10.67

120 28.00 2.50 3.00 1.50 3.50 0.97 15.70 0.13 0.0119 0.004 2.91

1440 28.00 2.50 2.00 0.50 2.50 0.97 15.90 0.01 0.0119 0.001 0.97

Ayakan D
Berat 

tertahan

Jumlah 

berat 

tertaha

n

Tertahan Lolos

( mm ) ( %  ) ( %  )

No. 10 2.00 0.01 0.01 0.01 99.99

No. 20 0.84 0.01 0.02 0.03 99.97

No. 40 0.42 0.09 0.11 0.15 99.85

No. 80 0.18 0.09 0.20 0.27 99.73

No. 100 0.15 0.31 0.51 0.70 99.30

No. 200 0.08 3.95 4.15 5.70 94.30

Proyek :

ANALISA HIDROMETER

Lokasi :

Kedalaman :

Sampel :

Tanggal :

ANALISA SARINGAN

Terkoreksi 

oleh 

Meniskus

a L
L / t

K DWaktu
Selang 

Waktu
Temp.

Bacaan 

Hidrometer

Bacaan 

terkoreksi
% 

LolosPembacaan (Tabel) (Tabel) (Tabel)

0

20

40

60

80

100

0.001 0.010 0.100 1.000 10.000

P
ro

se
n

ta
se

 L
o

lo
s 

(%
) 

Diameter (mm) 

Lempung Lanau 

Pasir 

Kasar s/d sedang Halus 

No.4 
4,75 

No.10 
2,00 

No.20 
0,840 

No.40 
0,420 

No.100 
0,150 

No.200 
0,075 

0,02 
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Lampiran 9. Hasil pengujian hidrometer trass 

 

 
 
 

Koreksi terhadap nol Hidrometer : 4

Koreksi Meniscus : 0.50

Tras 2 Berat Jenis Tanah (Gs) : 2.22

11 Desember 2019 Berat contoh tanah : 50.00 gr

Koreksi Ct

terhadap

suhu (C
o
)

t (min) (°C) ( Ra ) (Rc) ( R ) ( mm )

11 Des  2019 0 0.00

0.5 28.00 2.50 14.50 13.00 15.00 0.97 13.80 27.60 0.0119 0.063 25.22

1 28.00 2.50 13.50 12.00 14.00 0.97 14.00 14.00 0.0119 0.045 23.28

2 28.00 2.50 12.50 11.00 13.00 0.97 14.20 7.10 0.0119 0.032 21.34

5 28.00 2.50 10.50 9.00 11.00 0.97 14.50 2.90 0.0119 0.020 17.46

15 28.00 2.50 8.50 7.00 9.00 0.97 14.80 0.99 0.0119 0.012 13.58

30 28.00 2.50 7.00 5.50 7.50 0.97 15.10 0.50 0.0119 0.008 10.67

60 28.00 2.50 6.50 5.00 7.00 0.97 15.20 0.25 0.0119 0.006 9.70

120 28.00 2.50 6.00 4.50 6.50 0.97 15.25 0.13 0.0119 0.004 8.73

1440 28.00 2.50 5.00 3.50 5.50 0.97 15.40 0.01 0.0119 0.001 6.79

Ayakan D
Berat 

tertahan

Jumlah 

berat 

tertaha

n

Tertahan Lolos

( mm ) ( %  ) ( %  )

No. 10 2.00 3.49 3.49 4.80 95.20

No. 20 0.84 4.74 8.23 11.31 88.69

No. 40 0.42 8.47 16.70 22.95 77.05

No. 80 0.18 4.38 21.08 28.96 71.04

No. 100 0.15 5.16 26.24 36.05 63.95

No. 200 0.08 10.73 31.81 43.71 56.29

Proyek :

ANALISA HIDROMETER

Lokasi :

Kedalaman :

Sampel :

Tanggal :

ANALISA SARINGAN

Terkoreksi 

oleh 

Meniskus

a L
L / t

K DWaktu
Selang 

Waktu
Temp.

Bacaan 

Hidrometer

Bacaan 

terkoreksi
% 

LolosPembacaan (Tabel) (Tabel) (Tabel)

0

20

40

60

80

100

0.001 0.010 0.100 1.000 10.000

P
ro
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n

ta
se
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o
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s 

(%
) 

Diameter (mm) 

Lempung Lanau 

Pasir 

Kasar s/d sedang Halus 

No.4 
4,75 

No.10 
2,00 

No.20 
0,840 

No.40 
0,420 

No.100 
0,150 

No.200 
0,075 

0,02 
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Lampiran 10. Hasil pengujian kekuatan tekan 7 hari mortar geopolimer 
tahap I 
 

 

 

 

 

 

 

 

Kode No. Berat Kuat Tekan Kode No. Berat Kuat Tekan Kode No. Berat Kuat Tekan

Benda Uji gr Mpa Benda Uji gr Mpa Benda Uji gr Mpa

8M-1.5-0.4 1 274.71 2.98 8M-1.5-0.45 1 285.82 3.02 8M-1.5-0.5 1 277.27 1.89

2 283.8 2.43 2 289.9 4.00 2 282.57 2.04

3 283.43 2.70 3 286.46 2.76 3 283.58 2.06

2.70 3.26 1.99

Kode No. Berat Kuat Tekan Kode No. Berat Kuat Tekan Kode No. Berat Kuat Tekan

Benda Uji gr Mpa Benda Uji gr Mpa Benda Uji gr Mpa

8M-2.0-0.4 1 273.36 5.48 8M-2.0-0.45 1 277.23 5.78 8M-2.0-0.5 1 284.53 2.49

2 271.07 5.72 2 279.8 4.97 2 279.9 3.03

3 275.2 5.56 3 282.58 5.38 3 292.57 3.37

5.59 5.38 2.96

Kode No. Berat Kuat Tekan Kode No. Berat Kuat Tekan Kode No. Berat Kuat Tekan

Benda Uji gr Mpa Benda Uji gr Mpa Benda Uji gr Mpa

8M-2.5-0.4 1 281.98 7.32 8M-2.5-0.45 1 289.22 9.47 8M-2.5-0.5 1 277.75 7.67

2 279.82 9.79 2 301.57 10.99 2 280.65 8.18

3 282.15 7.52 3 289.33 9.39 3 274.08 10.41

8.21 9.95 8.75

Kode No. Berat Kuat Tekan Kode No. Berat Kuat Tekan Kode No. Berat Kuat Tekan

Benda Uji gr Mpa Benda Uji gr Mpa Benda Uji gr Mpa

10M-1.5-0.4 1 296.86 7.08 10M-1.5-0.45 1 276.13 4.98 10M-1.5-0.5 1 285.1 4.24

2 302.12 6.54 2 280.06 4.67 2 287.87 2.60

3 295.47 6.96 3 278.8 4.81 3 281.44 4.38

6.86 4.82 3.74

Kode No. Berat Kuat Tekan Kode No. Berat Kuat Tekan Kode No. Berat Kuat Tekan

Benda Uji gr Mpa Benda Uji gr Mpa Benda Uji gr Mpa

10M-2.0-0.4 1 287.52 10.57 10M-2.0-0.45 1 279.01 5.23 10M-2.0-0.5 1 269.06 5.54

2 290.39 10.00 2 278.97 6.59 2 267.6 6.58

3 301.54 10.40 3 278.34 5.79 3 266.5  

10.32 5.87 6.06Rata-rata Rata-rata Rata-rata

Rata-rata Rata-rata Rata-rata

Rata-rata Rata-rata Rata-rata

Rata-rata Rata-rata Rata-rata

Rata-rata Rata-rata Rata-rata
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Kode No. Berat Kuat Tekan Kode No. Berat Kuat Tekan Kode No. Berat Kuat Tekan

Benda Uji gr Mpa Benda Uji gr Mpa Benda Uji gr Mpa

10M-2.5-0.4 1 301.69 15.31 10M-2.5-0.45 1 285.01 12.60 10M-2.5-0.5 1 279.52 11.70

2 300.18 14.47 2 279.48 10.27 2 272.76 7.05

3 295.44 14.68 3 251.03 8.72 3 274.87  

14.82 10.53 9.38

Kode No. Berat Kuat Tekan Kode No. Berat Kuat Tekan Kode No. Berat Kuat Tekan

Benda Uji gr Mpa Benda Uji gr Mpa Benda Uji gr Mpa

10M-3.0-0.4 1 286.42 13.60 10M-3.0-0.45 1 279.42 10.40 10M-3.0-0.5 1 266.26 8.20

2 288.31 11.80 2 279.1 9.10 2 267.13 8.00

3 286.14 10.00 3 278.4 9.60 3 269.77 9.20

11.80 9.70 8.47

Kode No. Berat Kuat Tekan Kode No. Berat Kuat Tekan Kode No. Berat Kuat Tekan

Benda Uji gr Mpa Benda Uji gr Mpa Benda Uji gr Mpa

12M-1.5-0.4 1 292.6 4.25 12M-1.5-0.45 1 298.52 4.59 12M-1.5-0.5 1 294.9 3.08

2 286.74 5.32 2 300 3.26 2 292.91 2.33

3 296.4 5.54 3 299.02 5.60 3 224.15 2.97

5.04 4.48 2.80

Kode No. Berat Kuat Tekan Kode No. Berat Kuat Tekan Kode No. Berat Kuat Tekan

Benda Uji gr Mpa Benda Uji gr Mpa Benda Uji gr Mpa

12M-2.0-0.4 1 272.5 7.32 12M-2.0-0.45 1 312.71 4.21 12M-2.0-0.5 1 306.52 7.00

2 274.09 6.28 2 297.4 5.85 2 295.43 6.53

3 267.04 7.33 3 309.4 9.25 3 301.54 7.45

6.98 6.44 6.99

Kode No. Berat Kuat Tekan Kode No. Berat Kuat Tekan Kode No. Berat Kuat Tekan

Benda Uji gr Mpa Benda Uji gr Mpa Benda Uji gr Mpa

12M-2.5-0.4 1 263.97 8.95 12M-2.5-0.45 1 297.4 11.77 12M-2.5-0.5 1 319.92 9.53

2 274.16 8.36 2 306.41 10.46 2 313.32 10.00

3 270.3 10.01 3 300.68 5.50 3 309.49 8.27

9.11 9.24 9.27

Rata-rata Rata-rata

Rata-rata Rata-rata Rata-rata

Rata-rata Rata-rata Rata-rata

Rata-rata Rata-rata Rata-rata

Rata-rata

Rata-rata Rata-rata Rata-rata
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Lampiran 11. Hasil pengujian kekuatan tekan mortar geopolimer tahap II 
 

 

 

 

 

 

 

Kode No. Berat Kuat Tekan Kode No. Berat Kuat Tekan Kode No. Berat Kuat Tekan

Benda Uji gr Mpa Benda Uji gr Mpa Benda Uji gr Mpa

A 1 286.74 18.00 A 1 276.31 18.00 A 1 273.12 18.00

0% T 2 274.21 16.00 0% T 2 289.17 14.00 0% T 2 263.61 16.00

3 278.13 14.00 3 291.19 18.00 3 287.32 20.00

16.00 16.67 18.00

Kode No. Berat Kuat Tekan Kode No. Berat Kuat Tekan Kode No. Berat Kuat Tekan

Benda Uji gr Mpa Benda Uji gr Mpa Benda Uji gr Mpa

B 1 276.84 18.00 B 1 273.08 24.00 B 1 257.33 30.00

10% T 2 252.22 16.00 10% T 2 279.23 24.00 10% T 2 261.39 22.00

3 269.63 20.00 3 288.33 24.00 3 260.3 24.00

18.00 24.00 25.33

Kode No. Berat Kuat Tekan Kode No. Berat Kuat Tekan Kode No. Berat Kuat Tekan

Benda Uji gr Mpa Benda Uji gr Mpa Benda Uji gr Mpa

C 1 264.88 18.00 C 1 259.18 28.00 C 1 256.03 26.00

20% T 2 260.65 14.00 20% T 2 252.25 28.00 20% T 2 257.08 28.00

3 248.4 12.00 3 255.61 20.00 3 250.18 26.00

14.67 25.33 26.67

Kode No. Berat Kuat Tekan Kode No. Berat Kuat Tekan Kode No. Berat Kuat Tekan

Benda Uji gr Mpa Benda Uji gr Mpa Benda Uji gr Mpa

D 1 228.62 10.00 D 1 248.14 28.00 D 1 222.11 24.00

30% T 2 235.6 8.00 30% T 2 234.78 18.00 30% T 2 236.62 26.00

3 238.29 12.00 3 243.36 20.00 3 237.35 28.00

10.00 22.00 26.00

Rata-rata Rata-rata

7 hari 28 hari 60 hari

7 hari 28 hari 60 hari

Rata-rata Rata-rata Rata-rata

Rata-rata Rata-rata Rata-rata

Rata-rata Rata-rata Rata-rata

7 hari 28 hari 60 hari

7 hari 28 hari 60 hari

Rata-rata



135 
 

 
Lampiran 12. Hasil pengujian penyerapan dan porositas mortar 

geopolimer 
 

Hasil Pengujian penyerapan 

 

 
Hasil pengujian porositas 

 

 
 

Kode Berat basah Berat kering oven Penyerapan Rata-rata

benda uji A B

(gr) (gr) (%)

A 1 268.05 225.04 19.11 18.92

0 % Trass 2 271.93 228.61 18.95

3 257.96 217.3 18.71

B 1 255.8 215.78 18.55 18.66

10 % Trass 2 269.21 226.92 18.64

3 264.47 222.64 18.79

C 1 264.73 223.54 18.43 18.43

20 % Trass 2 247.95 209.22 18.51

3 280.64 237.11 18.36

D 1 239.01 200.52 19.20 19.19

30 % Trass 2 244.66 205.36 19.14

3 242.83 203.63 19.25

No. 

benda uji

Kode Berat Berat Berat Porositas Rata-rata

benda uji dalam air kondisi SSD kering oven

A B C

(gr) (gr) (gr) (%)

A 1 135.65 251.03 226.37 21.37 21.35

0 % Trass 2 136.49 252.42 228.18 20.91

3 132.98 245.69 221.16 21.76

B 1 153.38 286.69 258.92 20.83 20.89

10 % Trass 2 136.47 254.02 229.59 20.78

3 141.51 265.61 239.49 21.05

C 1 127.25 247.49 223.29 20.13 20.39

20 % Trass 2 124.5 239.99 216.39 20.43

3 126.07 243.51 219.3 20.61

D 1 125.5 247.72 220.38 22.37 22.48

30 % Trass 2 120.19 241.57 214.24 22.52

3 110.52 224.14 198.51 22.56

No. 

benda 

uji
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Lampiran 13. Hasil pengujian ketahanan mortar geopolimer dalam larutan 
sodium sulfat 

 

 

 

 

 

 

 

 
 
 

Kode No. Berat Berat

benda Uji benda awal 1 2 3 4 5 akhir

 uji gr gr gr gr gr gr gr gr %

A 1 229.05 244.65 233 241.91 245.87 248.35 222.49 6.56 2.86

0% T 2 238.48 255.3 242.19 252.54 257.05 258.12 231.56 6.92 2.90

3 242.41 257.12 244.51 253.89 258.05 261.45 235.58 6.83 2.82

2.86

Kode No. Berat Berat

benda Uji benda awal 1 2 3 4 5 akhir

 uji gr gr gr gr gr gr gr gr %

B 1 236.13 254.37 247.06 251.29 255.7 255.45 232.37 3.76 1.59

10% T 2 231.04 247.23 240.34 247.49 249.66 251.24 227.56 3.48 1.51

3 246.01 264.66 257.66 263.35 267.87 268.68 242.87 3.14 1.28

1.46

Kode No. Berat Berat

benda Uji benda awal 1 2 3 4 5 akhir

 uji gr gr gr gr gr gr gr gr %

C 1 221.31 243.68 238.16 236.91 237.36 241.25 218.94 2.37 1.07

20% T 2 223.51 245.22 241.77 239.43 240.12 244.15 221.21 2.30 1.03

3 218.76 240.67 234.32 233.47 234.07 238.07 216.59 2.17 0.99

1.03

Kode No. Berat Berat

benda Uji benda awal 1 2 3 4 5 akhir

 uji gr gr gr gr gr gr gr gr %

D 1 203.1 227.02 219.02 217.31 216.56 224.91 199.41 3.69 1.82

30% T 2 213.94 237.9 231.68 230.28 230.39 235.17 210.84 3.10 1.45

3 220.78 245.49 237.06 235.04 237.5 243.13 217.9 2.88 1.30

1.52

Berat tiap selesai siklus
Kehilangan berat

Rata-rata

Rata-rata

Rata-rata

Berat tiap selesai siklus
Kehilangan berat

Berat tiap selesai siklus
Kehilangan berat

Berat tiap selesai siklus
Kehilangan berat

Rata-rata
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Lampiran 14. Hasil pengujian ketahanan mortar geopolimer dalam larutan 
air tawar 

 
 
 

 

 

 

 

 

 

 

 

 

Kode No. Berat Berat

benda Uji benda awal 1 2 3 4 5 akhir

 uji gr gr gr gr gr gr gr gr %

A 1 237.05 249.39 238.07 241.2 250.95 253.53 228.35 8.70 3.67

0% T 2 255.18 266.24 256.06 257.72 268.45 270.49 245.71 9.47 3.71

3 225.10 238.74 227.21 228.37 238.66 236.35 216.6 8.50 3.78

3.72

Kode No. Berat Berat

benda Uji benda awal 1 2 3 4 5 akhir

 uji gr gr gr gr gr gr gr gr %

B 1 244.82 258.50 248.11 253.82 262.23 260 238.55 6.27 2.56

10% T 2 253.88 269.93 257.62 260.43 270.4 269.03 246.97 6.91 2.72

3 227.06 240.88 231.51 234.99 241.83 242.99 221.02 6.04 2.66

2.65

Kode No. Berat Berat

benda Uji benda awal 1 2 3 4 5 akhir

 uji gr gr gr gr gr gr gr gr %

C 1 221.94 239.74 233.88 232.64 231.42 236.83 217.97 3.97 1.79

20% T 2 224.54 242.78 237.12 236.66 235.66 241.15 220.01 4.53 2.02

3 216.68 233.21 230.47 228.87 227.4 232.81 212.96 3.72 1.72

1.84

Kode No. Berat Berat

benda Uji benda awal 1 2 3 4 5 akhir

 uji gr gr gr gr gr gr gr gr %

D 1 203.21    220.82    215.63    216.38    213.65    220.62    198.51    4.70         2.31            

30% T 2 207.16    226.03    222.66    220.89    219.91    224.67    201.76    5.40         2.61            

3 208.64    227.80    221.36    222.06    221.28    228.25    203.16    5.48         2.63            

2.52Rata-rata

Berat tiap selesai siklus
Kehilangan berat

Rata-rata

Berat tiap selesai siklus
Kehilangan berat

Rata-rata

Berat tiap selesai siklus
Kehilangan berat

Rata-rata

Berat tiap selesai siklus
Kehilangan berat
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Lampiran 15. Perhitungan proporsi campuran mortar geopolimer 

 

 

 

 

A. Berat Jenis 

Material Fly ash Trass Pasir NaOH Air Na2SiO3

berat jenis (gr/cm3) 2.8 2.22 2.58 1.2713 1 1.6111

berat jenis (kg/m3) 2800 2220 2580 1271.3 1000 1611.1

 

B. Perbandingan berat material (gr)

Mix Fly ash Trass Pasir NaOH Air Na2SiO3

0% T 300 0 600 43 107.5 107

10% T 300 60 540 43 107.5 107

20% T 300 120 480 43 107.5 107

30% T 300 180 420 43 107.5 107

Perbandingan berat material (kg)

Mix Fly ash Trass Pasir NaOH air Na2SiO3

0% T 0.3 0 0.6 0.043 0.1075 0.107

10% T 0.3 0.06 0.54 0.043 0.1075 0.107

20% T 0.3 0.12 0.48 0.043 0.1075 0.107

30% T 0.3 0.18 0.42 0.043 0.1075 0.107

C. Perbandingan volume material (m3)

Mix Fly ash Trass Pasir NaOH air Na2SiO3 Total Vol.

0% T 0.000107 0 0.000233 3.38E-05 0.000108 6.64E-05 0.000547

10% T 0.000107 2.7E-05 0.000209 3.38E-05 0.000108 6.64E-05 0.000551

20% T 0.000107 5.41E-05 0.000186 3.38E-05 0.000108 6.64E-05 0.000555

30% T 0.000107 8.11E-05 0.000163 3.38E-05 0.000108 6.64E-05 0.000559

Perhitungan proporsi campuran mortar geopolimer
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D. Volume material untuk 1m3 campuran (m3)

Mix Fly ash Trass Pasir NaOH air Na2SiO3 Jumlah

0% T 0.1957 0.0000 0.4248 0.0618 0.1964 0.1213 1.0000

10% T 0.1944 0.0490 0.3797 0.0614 0.1950 0.1205 1.0000

20% T 0.1931 0.0974 0.3352 0.0609 0.1937 0.1197 1.0000

30% T 0.1918 0.1451 0.2913 0.0605 0.1924 0.1189 1.0000

E. Berat material untuk 1m3 campuran (kg)

Mix Fly ash Trass Pasir NaOH air Na2SiO3 Jumlah

0% T 548 0 1096 79 196 195 2114

10% T 544 109 980 78 195 194 2100

20% T 541 216 865 77 194 193 2086

30% T 537 322 752 77 192 191 2072
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Lampiran  16. Hasil analisa EDX mortar A (0% trass) umur 7 hari 
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Lampiran 17. Hasil analisa EDX mortar A (0% trass) umur 28 hari 
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Lampiran 18. Hasil analisa EDX mortar B (10% trass) umur 28 hari 
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Lampiran 19. Hasil analisa EDX mortar C (20% trass) umur 28 hari 
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Lampiran 20. Hasil analisa EDX mortar D (30% trass) umur 28 hari 
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Lampiran  21. Hasil analisa XRD mortar A (0% trass) umur 28 hari 

 

 

Phase name Formula Content(%) 

Albite Na ( Al Si3 O8 ) 43(3) 

Quartz low, syn Si O2 41(9) 

magnesium ferrous oxide ( Mg O )0.239 ( Fe O 

)0.761 

15.5(7) 
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Lampiran 22. Hasil analisa XRD mortar B (10% trass) umur 28 hari 

 

 

Phase name Formula Content(%) 

Quartz Si O2 21(3) 

Albite, syn Na Al1.08 Si2.92 O8 67(6) 

Magnesioferrite ( Mg Fe2 ) O4 12(3) 
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Lampiran  23. Hasil analisa XRD mortar C (20% trass) umur 28 hari 

 

 

Phase name Formula Content(%) 

Albite Na ( Al Si3 O8 ) 61(5) 

Quartz low, syn O2 Si 22(2) 

Magnesioferrite, aluminian, syn Mg1.01 Fe1.77 Al.22 O4 17(3) 
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Lampiran 24. Hasil analisa XRD mortar D (30% trass) umur 28 hari 

 

 

Phase name Formula Content(%) 

Quartz alpha, alpha-Si O2 Si O2 30(3) 

Albite Na ( Al Si3 O8 ) 58(4) 

Ferrosilite, magnesian ( Mg.465 Fe1.535 ) Si2 O6 12.1(19) 
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Lampiran 25. Hasil analisa XRF  fly ash 
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Lampiran 26. Hasil analisa XRF  trass 
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Lampiran 27. Hasil pengujian berat jenis NaOH dan Na2SiO3 
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Lampiran 28. Surat keterangan pengujian XRD 

KEMENTERIAN PENDIDIKAN DAN KEBUDAYAAN 

UNIVERSITAS NEGERI MAKASSAR 
 

LABORATORIUM MIKROSTRUKTUR JURUSAN FISIKA 
Kampus: FMIPA Parang Tambung  
Telp. (0411) 840622, Hp. 081 342 211 874 

 
 

 

SERTIFICATE OF ANALYSIS 
No. 025/UNM/LM/2021 

 
  

Applicant  : Sandri Linna Sengkey 
Study Program : S3 Teknik Sipil Universitas 

Hasanuddin  
Sample Name  : Geopolymer 
Sample received : 1 March 2021 
Sample Analyzed : 4 March 2021 
Sample Quantity : 4  specimens 

 
 
ANALYSIS 
 
These samples were measured and analyzed in our laboratory with RIGAKU 
MINIFLEX II XRD & PDXL2 software, and the results are explained in the 
attachement.  
 
The result of this analysis is only valid for the sample analyzed.  

 
Makassar, 5 March 2021 

 
                                     Approved by,  

 
 

                                                           
                                                            Drs. Subaer, M.Phil., Ph.D 

                                                                              Head of UNM Microstructur 
Laboratory 
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Lampiran 29. Surat keterangan pengujian laboratorium 
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Lampiran 30. Dokumentasi pengujian di laboratorium 

 

         

            

           

           

 


