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Abstract: The objective of this study is to compare methylene blue dye removal ability by 3 types of
adsorbent materials including activated carbon, charcoal and bamboo charcoal. The effects of adsorbent
dosage (0.5-2.0 g), contact time (0-120 min), initial methylene blue concentration (65-140 mg/g) and pH
solution (3-9) were investigated. The adsorption isotherms were analyzed by using Langmuir and
Freundlich equations. The experimental results found that the optimum adsorbent dosage and contact
time of the low-cost adsorbents were 2 g and 90 min, respectively. The removal efficiencies of
methylene blue by activated carbon, charcoal and bamboo charcoal were 75.48, 23.90 and 16.57 %,
respectively. Adsorption data were fit to Langmuir isotherm model. The maximum adsorption capacities
of activated carbon, charcoal and bamboo charcoal were 18.73, 5.18 and 0.81 mg/g, respectively. When
considering the maximum adsorption capacity per adsorption surface area of each adsorbent material, it
was found that the charcoal had the highest value followed by bamboo charcoal and activated carbon
respectively. If considering the economic value charcoal is the cheapest. Therefore, charcoal was the

suitable local absorbent material which can be used for methylene blue dye removal.
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Adsorbent Dosage Surface area Langmuir Freundlich Reference
(m?/g) Q,
R? 1/n K¢ R?
(mg/g)

Activated carbon 650.63 18.73 0.0026 0.9329 0.8666 0.0717 0.9420 This study
Charcoal 3.80 5.18 0.0028 0.8792 0.8851 0.0193 0.8851  This study
Bamboo charcoal 3.32 0.81 0.0044  0.9511 3.6315 0.0021 0.9015 This study
Activated carbon from
banana stem 837.45 101.01 123.75  0.9980 0.16 111.20 0.9977 [5]
Bamboo shoot - 29.24 0.046 0.9225 0.72 1.55 0.988 [9]

The Journal of Industrial Technology (2021) volume 17, issue 3.

http://ojs.kmutnb.ac.th/index.php/joindtech



MseTIvmanalulaganavnssy (The Journal of Industrial Technology)

“
UNAMNITY

AmunzaudoRorsanTasnagls=ansnn
anuEInluNMIgadugIgaLazA MU uANT
wsgaaas wudi dunsduduiaggadulu
Hashufiniing 110190 wazdanumanzaulunis

i lglumsthdaigenimsdwdend e

4. a3Unan15I9

nsdnsiauaIntTalunisgaduiday
wituugmotiunudud drunsduuaziuldla
I@]Uﬁﬂmﬂaﬁ'ﬂ‘ﬁ'ﬁwa@iamig@sﬁ'uvlﬁl,l,ﬁﬂ%mmi'aq
QAT szﬂ:nmﬁlﬂumi@@sﬁ’u AMULTNT UV DI
Faulufiauug uaz A1 pH wohdSnaiaggedy
2 g druwnudud dunsdnuazaiwladlald
ﬁs:ﬁﬂﬁnﬂwiumigﬂsﬁ'u 7548 23.90 LAz
16.57% ANNR1AU iw:nmﬁmmmulunﬁ@ﬂ
FULYINALU 90 min ﬂi:?{ﬂ%ﬂﬁWMﬂﬁ@@%ﬂﬁl pH
Iug297219379 3-9 21091F9QaTuudazThaiien
lndlassn AN Vlaiﬁnmaumi@@fﬁ'waa
dunudud drunsduuazdwlili seaadoany
laloinay Langmuir nnin dunsduiiuiagga
Fulurasfindiniing i’lﬂ'}gﬂmw’lzsl,un'ﬁﬂ'm”@ﬁ’l
FofdnsUwilond

5. naanssnlsznd

1830UA MBI JUANTIMnTINFILIAN DY
madrinelulagdeanssulosuazfiiadan
inerasnaluladgaainnisn an1iniay
maluladwszaautnaInszwasinie Nlwaany
¢ A A Ao
apATEiATasdagUninilun1yide

ISSN (Print): 1686-9869, ISSN (online): 2697-5548
DOI: 10.14416/j.ind.tech.2021.09.002

6. L@NA1501999

[1] T.W. Seow and C.K. Lim, Removal of dye by
adsorption: A review, International Journal of
Applied Engineering Research, 2016, 11(4),
2675-2679.

[2] P. Sae-ui, T. Kongkaew, T. Wongsuk, T.
Watcharamai and K. Sombatsompop,
Adsorption of methylene blue dye by zeolite Na-
A and standard Zeolite 4A, The Journal of
Applied Science, 2019, 18(2), 51-63. (in Thai)

[3] C. Kahapana and N. Phowan, A study on
adsorption efficiency of methylene blue dye
using adsorbent material prepared from water
Hyacinth, SWU Engineering Journal, 2020,
15(2), 58-70.

[4] W. Sangarunlert, Adsorption of methyl red dye

by activated carbon from egg shell and ark shell

by chemical activation method, Science and

Technology Nakhon Sawan Rajabhat University

Journal, 2015, 7(7) 97-110.

[5] E. Misran, O. Bani, E.M. Situmeang and A.S.

—_

Purba, Banana stem based activated carbon as a
low-cost adsorbent for methylene blue removal:
Isotherm, kinetics, and reusability, Alexandria
Engineering Joumnal, 2021. (Article in press)

[6

—_

K. Kliangpradith, N. Thongmak and

P. Sridang, Adsorption of organic substance and
dyestuff from batik textiles wastewater by rubber
wood fly ash, The Journal of Industrial

Technology, 2021, 17(1), 1-14. (in Thai)

The Journal of Industrial Technology (2021) volume 17, issue 3.

27

http://ojs.kmutnb.ac.th/index.php/joindtech



