
BABV 

KESIMPULAN 

Kesimpulan dari penelitian "Penentuan Kurva Breaktrough untuk Scale-Up Kolom 

Adsorpsi Cr6+ menggunakan Karbon Aktif' adalah : 

1. Karbon Aktif Granular dengan merek dagang Jacobi Aquasorb® 2000 

dapat mengadsorpsi Cr6+ dengan cukup baik. 

2. Persamaan kesetimbangan isoterm Langmuir memiliki persamaan y = 

1088,6 x- 18,665 dengan R2 
= 0,9933 dan persamaan kesetimbangan 

isoterm Freundlich memiliki persamaan y = 1,3111x- 7,4933 dengan R2 

= 0,9848 sehingga adsorpsi pada penelitian ini mengikuti asumsi 

Langmuir. 

3. Persamaan kesetimbangan adsorpsi dengan persamaan Treyball memiliki 

persamaan garis y = 6,9608 E-04 x dengan R2 
= 9,2596 E-01. Persamaan 

ini memiliki R2 < 0,99 karena persamaan ini merupakan turunan dari 

persamaan isoterm Freundlich. 

4. Kurva Breaktrough yang didapat dari hasil penelitian ini tidak ideal 

karena bentuk kurva breaktrough tidak curam. Hal ini disebabkan karena 

beberapa faktor antara lain bentuk Cr6+ yang tidak seragam disepanjang 

kolom, laju alir yang cenderung berosilasi, dan distribusi cairan pada 

kolom yang tidak rata. 

5. Berdasarkan hasil perhitungan Scale-Up kolom karbon aktif dengan 

menggunakan metode Length of Unused Bed, diperoleh spesifikasi kolom 

run 1 dengan diameter 0,44 m dan tinggi 1,63 m; spesifikasi kolom run 

2 dengan diameter 0,45 m dan tinggi 1,69 m; dan spesifikasi kolom run 

3 dengan diameter 0,46 m dan tinggi 1,72 m. 

54 



~ 

( 
DAFTARPUSTAKA 

[1] H. Chiu, K. Tsang and R. Lee, "Treatment of Electroplating Wastes," Water Polution 

Control, p. 12, 1987. 

[2] K. L. H. N. R. Indonesia, Keputusan Menteri Negara Lingkungan Hidup No : KEP-

51/MENLH/10/1995, DKI Jakarta, Indonesia: Negara Republik Indonesia, 1995. 

[3] H. A. Hegazi, "Removal of Heavy Metals from Wastewater Using Agricultural and 

Industrial Wastes as Adsorbents," vol. 9, no. 276-282, 2013. 

[4] W. C. Blackman, Bazic Hazardous Waste Management 3rd Edition, New York, 

United States of America: CRC Press LLC, 2001. 

[5] Undang Undang Negara Republik Indonesia No. 32 Tahun 2009, Jakarta, Indonesia: 

Kementrian Lingkungan Hidup, 2009. 

[6] L. K. Wang, Y.-T. Hung, H. H. Lo dan C. Yapijakis, Hazardous Industrial Waste 

Treatment, New York, U.S.A: CRC Taylor & Francis Press, 2007. 

[7] I. Woodard Curran, Industrial Waste Treatment Handbook, United States of 

America: Elsevier/Butterworth-Heinemann, 2006. 

[8] E. P. Agency, "Compiation of Air Pollutant Emission Factors, Vol I," dalam 

Stationary Point and Area Sources AP-42, USA, U.S. Environmental Protection 

Agency, 1995. 

[9] A. Husain, I. Javed dan N. A. Khan, "Characterization and treatment of electroplating 

industry wastewater using Fenton's reagent," 2014 . 

[10] R. Chang, Essential Chemistry, Second Edition., Boston, USA: McGraw-Hill, 2000. 

[11] R. E. Treybal, Mass Transfer Operations, Singapore: Me Graw-Hill, 1981. 

[12] J. Smith, "Chemical Engineering Kinetics, Third Edition.," vol. III, 1981. 

55 

I 
I .; 



56 

[1 3] M.D. Levan dan C. Giorgio, Perry's Chemical Engineering Handbook, USA: 

McGraw-Hil1 , 2008. 

[14] W. J. Thomas dan B. Crittenden, Adsorption Technology & Design, Lymington, GB: 

Elsevier/ Butterworth-Heinemann, 199 8. 

[15] F. Cecen dan 0. Aktas, Activated Carbon for Water and Wastewater Treatment: 

Integration of Adsorption and Biological Treatment, Weinheim: Wiley-VCH, 2011 . 

[16] A. Attia, S. Khedr danS. Elkholy, "Adsorption of Chromium Ion (VI) By Acid 

Activated Carbon," Brazilian Journal of Chemical Engineering, vol. 27, no. 1, pp. 

183-193,2010. 

[17] C. Geankoplis, Transport Processes and Separation Process Principles (Includes Unit 

Operations), Fourth Edition., New Jersey, U.S.A.: Pearson Prentice Hall, 2003. 

[18] B. E., A. Jimoh dan J. Odigure, "Heavy Metals Removal from Industrial Wastewater 

by Activated Carbon Prepared from Coconut Shell," vol. 3, no. 8, 2013. 

[19] G. Towler dan R. Sinnott, Chemical Engineering Design: Principles, Practice and 

Economics of Plant and Process Design 2nd Edition, Massachusetts: Butterworth

Heinemann, Elsevier, 2012. 

[20] S.M. Wallas, Chemical Process Equipment, Selection and Design, Washington, DC.: 

Butterworth-Heinemann, 1990. 

[21] A. D. Skoog, M.D. West dan J. F. Holler, Fundamentals of Analytical Chemistry, 

7th Edition, New York: Saunders College Publishing, 1995. 

[22] P. Lazo, "Detennination of Cr(VI) in Environmental Samples Evaluating Cr(VI) 

Impact in Contaminated Area," vol. 4, no. 2, 2009. 

[23] C. D. Palmer dan R. Puls, Natural Attenuation of Hexavalent Chromium in 

Groundwater and Soils, EP A/540/5-94/505, New York: United States Environmental 

Protection Agency, 1994. 



[24] A I. Vogel dan G. Shevla, Vogel's Textbook of Macro and Semimicro Qualitative 

Inorganic Analysis 5 ed, New York, New York: Longman Group Limited, 1979. 

[25] A D. Eaton, L. S. Clesceri, A. E. Greenberg dan M. A H. Franson, Standard 

methods for the examination of water and wastewater, Washington, DC: American 

Public Health Association, 1998. 

[26] Anonimus, Standar Nasionallndonesia (SNI) No. 06- 3730- 1995, DKI Jakarta: 

Badan Standarisasi Nasional, 1995. 

57 

[27] P. Atkins dan J.d. Paula, Atkins' Physical Chemistry, 8th Edition, New York: Oxford 

University Press, 2006. 

[28] F. Cotton dan G. Wilkinson, Advanced Inorganic Chemistry, New York: John Wiley 

& Sons, 1972. 

[29] E. C. LP, Material Safety Data Sheet Pottasium Dichromate, Texas: Elements 

Chromium LP, 2001. 

[30] Sigma-Aldrich, Material Safety Data Sheet : 1 ,5-diphenylcarbazide, Singapore: 

Sigma-Aldrich, 2012. 

[31] S. Lab, Material Safety Data Sheet: Sulfuric Acid, Houston: Science Lab, 2012. 

[32] S. Lab, Material Safety Data Sheet: Acetone, Houston: Science Lab, 2012. 

r 
j;' 


