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ABSTRACT

A solid agricultural waste, coffee husk, was applied as an adsorbent for disperse dye-polluted wastewater treatment. The
coffee husk was pyrolyzed at 450°C and then chemically activated using 50 %wt ZnCl, solution. The biochar was subsequently activated
at 500°C under N, blanket. The activated coffee husk biochar was then modified using a cationic surfactant, Cetyltrimethylammonium
bromide. The modified coffee husk biochar (MCH) was applied for disperse dyes removal from synthetic wastewater. The selected
disperse dyes were disperse yellow 3 (DDY3), disperse red 60 (DDR60), and disperse blue 56 (DDB56), respectively. The removal
efficiency of DDY3 (79.5 %) was the highest, followed by DDR6 (23.2 %), and DDB56 (9.7 %), respectively. For DDY3 and DDB56,
the adsorption kinetics was fit well by a pseudo-first order model and the adsorption isotherms matched well the Freundlich model.
Besides, the adsorption kinetics of DDR60 was fit well by a pseudo-second order model and the adsorption isotherms matched well the
Langmuir model. Additionally, the variation of pH in synthetic wastewater provided no effect on disperse dyes removal efficiency.
Moreover, the disperse dye removal efficiency using MCH was similar to those of using activated carbon.
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dmsuMsgadudided DDY3 d1ad DDR60 uaz@iudu DDBs6 Ay Ngaumgiives

a u

Telwmenmsgaduvesnauiios Telamenmsgaduveanjuds
adion
qmax kL 2 kF Rz
(Faaluanensy) (ansnoNanlua) (Haaluanensy (@ansnaNaalua)’)
DDY3 0.112 7.515 0.958 0.19 1.65 0.971
DDR60 0.014 2.836 0.999 0.05 2.07 0.923
DDB56 0.008 4.303 0.915 0.01 1.94 0.951

M5191 5 9aunamans lumsgadudinies DDY3 Uun1u MCH uazau AC 8 #013¢ C, 200 Baaniuavans
" A 3 ' < o 5 IR o s o
WENANNIGITOY 170 50UABIN 1111IA1 0 — 1.5 ¥ 119 dIMTUDIW MCH 1ag 0 — 6 53139 dmsy

21U AC Nguinginioa

onsus1liseniauouduntia onsusnlgnseuienduauans
GELEN K, a. ; K, a -
™ (Haaluanansy) (nSuediaalua-un)  (Nadluanensy)
MCH 0.002 0.0544 0.986 1.16 0.019 0.982
AC 0.110 0.0639 0.997 0.46 0.1196 0.899

M3199 6 nuuaesle Tmmouvesmsgadudass DDY3 U611 MCH #aza1u AC & 0172 C, 10 - 200
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Telwmenmsgaduvesnauiios Tolamoumsgaduvesnyuady
foena o, K, ] K, -
(Haaluadensy) (ansnoNaalua) (Haaluanensy (@ansneNaalua)’)
MCH 0.112 7.51 0.958 0.191 1.65 0971
AC 0.255 291 0.826 0.424 1.16 0.994
~ ' Ay a ™ Yy o o o a £
M319h 7 A1 q, vesddeuwiia lulilszydremgadunniagmaeninumsinyas
Y U ay qe v d'
2909 dtion e UM
(Haaluafansy)
1 v o <3 J .
Dunuuananian Disperse blue 26 0.0273 [5]
aunuTuAIndu 1n Disperse Red 167 0.0034 [20]

Udow Disperse blue 26 0.0012 (32]
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Aadi dfion e umaaiin
N (Haaluanansy)

%Léﬁ]&l Disperse red 156 0.0024 [32]
Yidoewoames Disperse blue 26 0.0012 [32]
YaoonoAwos Disperse red 156 0.0012 [32]
AN TIA Disperse blue 26 0.0013 [32]
SufdINTIA Disperse red 156 0.0022 [32]
Wida00 Disperse blue 0.0019 [34]
%Lﬁmﬁ]ﬂ Disperse orange 0.0039 [34]
21U MCH DDY3 0.0544 sl
21U MCH DDR60 0.0158 sl
21U MCH DDB56 0.0048 sl
01U AC DDY3 0.0639 3t
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V&Y 200 11
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