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Abstract

One of the most important environmental issues in the
world, and especially in Iran, is the accumulation of solid
waste because its amount in the gross domestic product
and national income is worrying. Solid wastes such as
citrus wastes have no economic value and are considered
useless. Therefore, it is necessary to use these wastes by
providing a suitable method to valorize them. On the oth-
er hand, the wastewater of many industries contains a wide
range of organic and mineral pollutants. Its cost-effective
treatment is necessary to solve the water crisis. The ad-
sorption method using cheap and available biosorbents is
one of the most efficient methods for removing pollutants
from industrial wastewater. Thus, using citrus wastes and
improving their adsorption properties with the physical
and chemical treatments, carbonization, and a combina-
tion of these methods simultaneously solves the problem
of citrus wastes and industrial wastewater. In this review
study, different adsorbents obtained from citrus wastes
along with their production methods are investigated, and
their adsorption behavior is expressed based on isotherm,
kinetic, and thermodynamic models. Also, adsorbent re-
generation, economic evaluation, and suggestions for the
development of this approach are provided.

Keywords: Citrus, Biosorbent, Surface Adsorption,

Wastewater, Desalination.
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16-Methylene Blue
18-Methyl Orange
20-Crystal Violet

17-Methyl Red
19-Toluidine Blue O
21-Safranin O
22-Bromothymol Blue
24-Malachite Green

23-Bromophenol
25-Langmuir isotherm
27-Sips
28-Dubinin-Radushkevich isotherm

29-Temkin isotherm

26-Freundich isotherm

30-Brunauer, Emmett, and Teller isotherm
31-Elovich
34-Layer diffusion models
35-Pseudo-First-Order

36-Pseudo-Second-Order

32-Avrami 33-Bangham

38-Acid Violet 17
40-Direct Blue 77
42-Congo Red
44-Rhodamine B
46-Basic Blue 9
48-Direct Red 28

37-Lagergren pseudo-first order
39-Remazol Brilliant Blue R
41-Safranin Orange

43-Procion Orange

45-Acid Orange 52

47-Basic Violet 10

49-Methyl Violet 50-Arsenic
51-Hexamethylene diisocyanate

53-Arsenic (IIT) and (V)
55-Direct Yellow 12

52-Indigo Carmine
54-Acid Blue
56-Koble-Corrigan
57-Generalized isotherm equations

59-Direct Blue 86
61-Reactive Blue 19 & 49

58-Trimethoprim
60-Reactive Red 2
62-Capacitive Deionization (CDI) Cell

gl

D33 (530355 5 Loy (ege Jsld (ole (umiin Gdumaym
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Aboli, E., Jafari, D., & Esmaeili, H. (2020). Heavy metal ions

(lead, cobalt, and nickel) biosorption from aqueous solu-

tion onto activated carbon prepared from Citrus limetta

leaves. Carbon letters, 30, 683-698. doi.org/10.1007/s42823-

020-00141-1

Abdullah, N. A,, Rani, M. S. A, Mohammad, M., Sainoru-
din, M. H,, Asim, N., Yaakob, Z., Razali, H., & Emda-
di, Z. (2021). Nanocellulose from agricultural waste as
an emerging nanotechnology material for nanotech-
nology applications-an overview. Polimery, 66(3). doi.

org/10.14314/polimery.2021.3.1
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