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Abstract

This review evaluates a number of different agricultural waste adsorbents and types of dyes. Certain wastewater containing
different dye contaminants causes serious environmental problems. Recently, growing research interest in the production of car-
bon based has been focused on agricultural by-products. Low cost adsorbents derived from agricultural wastes have dem-
onstrated outstanding capabilities for the removal of dyes from waste water. The use of cheap and eco-friendly adsorbents have
been studied as an alternative substitution of activated carbon for the removal dyes from wastewater.
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Table. 1 Agricultural reduces availability, proximate and ultimate analysis®

Agricultural wastes Ash Y%ww C %ww H %ww O %ww N %ww HHV kcal/kg
Olive tree prunings 4.75 49.9 6 434 0.7 4500
Cotton stalks 13.3 41.23 5.03 34 2.63 3772
Durum wheat straw na na n.a na n.a 4278
Corn stalks 6.4 45.53 6.15 41.11 0.78 4253
Soft wheat straw 13.7 na n.a na n.a 4278
Vineyward prunings 3.8 47.6 5.6 41.1 1.8 4011
Corn cobs 5.34 46.3 5.6 42.19 0.57 4300
Sugar beet leaves 4.8 445 59 42.8 1.84 4230
Barley straw 49 46.8 5.53 419 0.41 4489
Rice straw 13.4 41.8 4.63 36.6 0/7 2900
Peach tree prunings 1 53 59 39.1 0.32 4500
Almond tree prunings na na na na na 4398
Oats straw 49 46 591 435 1.13 4321
Sunflower straw 3 52.9 6.58 359 1.38 4971
Cherry tree prunings 1 n.a n.a n.a n.a 5198
Apricot tree prunings 0.2 514 6.29 412 0.8 4971

HHV: Higher Heating Value
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Fig. 1. Protocol for development of low-cost adsorbents and their utilization for wastewater treatment.”
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Fig. 2. A schematic diagram of the experimental apparatus®.
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Table 2. Heavy metal adsorption capacities(mg/g)compared with activated carbon and some cation exchange resin(mg/g)

Adsorbent Pb* Cu®* Zn*" Ccd* NiZ* Cr Hg*"
Granular activated carbon 16.58 5.98 - 3.37 - -
Powder activated carbon 20.94 4.46 - 3.37 - -
Activated carbon fibers 30.46 11.05 - - - -
Peanut hulls 30.04 8.00 8.96 5.96 - -
Corncobs 8.29 7.62 1.96 8.39 13.5 -
Cornstarch 28.8 8.57 6.87 8.88 - -
Pine bark - 9.46 - 14.16 6.28 -
Black oak bark - - - 29.9 - -
Lignin 1865 - 95 - - -
Bark 182 - - 32 - -
Xanthane 18 - - 33.27 - - 400
Leaf mould - - - - - 43 1,149
Sawdust - - - - - 16.05
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Table 3. Top 20 most productive countries of articles from 1993 to 2008

B Aol

ZA 35k, Tk ARA

0183 A FE ISI Web of Science,

Philadelphia, USAS] 22121 do[EH|o]2e] €]k SCI
(Science Citation Index)& <183t Ao 285

Aot

dye and dyesZZ]3l adsorption, sorption and

Country TP TP R(%) SP R(%) CP R(%) FA R(%) RP R(%) h-index
China 588 1(12) 1(12) 6(13) 1(11) 1(12) 33
USA 509 2(11) 4(9.2) 1(20) 4(9.0) 4(8.5) 49
India 500 3(11) 2(11) 7(8.0) 2(10) 2(10) 44
Turkey 457 4(10) 3(11) 16(3.4) 3(10) 3(10) 34
Japan 456 5(10) 5(8.5) 2(16) 5(8.4) 5(8.2) 37
Germany 238 6(5.0) 7(3.2) 3(16) 8(3.7) 7(3.7) 33
Taiwan 219 7(4.6) 6(4.9) 22(2.7) 6(4.5) 6(4.7) 33
UK 219 8(4.6) 7(3.2) 5(13) 7(3.8) 8(3.7) 33
France 160 93.4) 14(1.6) 4(14) 12(2.3) 12(2.3) 25
Korea 156 103.3) 9(2.6) 8(7.4) 9(2.9) 9(3.0) 22
Spain 145 113.1) 112.5) 96.5) 10(2.5) 10(2.5) 20
Egypt 125 12(2.6) 112.5) 14(3.5) 13(2.3) 13(2.3) 14
Brazil 121 13(2.6) 10(2.6) 23(2.5) 112.4) 112.4) 17
Russia 97 14(2.0) 132.1) 26(1.9) 14(1.9) 14(1.6) 9
Canada 86 15(1.8) 18(1.3) 11(5.2) 17(1.3) 17(1.3) 23
Hong Kong 81 16(1.7) 16(1.4) 16(3.4) 15(1.5) 16(1.4) 23
Switzerland 75 17(1.6) 21(0.91) 10(5.6) 19(1.2) 19(1.1) 27
Malaysia 74 18(1.6) 15(1.5) 26(1.9) 15(1.5) 15(1.6) 16
Poland 69 19(1.5) 17(1.4) 26(1.9) 18(1.2) 18(1.3) 11
Australia 65 20(1.4) 19(1.1) 193.1) 20(1.2) 19(1.1) 16

TP:total articles, SP:single country articles, CP:internationally collaborative articles, FA: first auther articles, RP: corresponding author,

R: Rank, %: share in articles
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