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Preparation and Adsorption Performances of Phragmites australis Activated Carbon with High Acidity
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Abstract ; For removal of heavy metals from wastewater and recycling the wetland plants, the present study investigated the viability of using
silage of Phragmites australis(PA) to prepare activated carbons( ACs ) with high acidity. BET surface area, porous texture and surface functional
characteristics of ACs were analyzed by N, adsorption/desorption, elemental analysis and Boehm titration method. ACs presented well —
developed micro—porosity and favorable surface acidity. The sorption equilibrium data for Ni( I ) and Cd( I ) sorption onto ACs were analyzed
by the Langmuir and Freundlich models. The Langmuir model was fitted well to the adsorption behavior. The properties of high surface acidity
promoted the adsorption of heavy metals by the silage—treated ACs and the chemical sorption played the key role in the sorption process.
Keywords : activated carbon; high acidity; preparation; Ni( II ); Cd( I ); adsorption isotherm
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Figure 1 The schematic of silage—treated method of Phragmites

australis
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Figure 2 Schematic representation of the conventional route(a)

and the silage-treated route for the AC preparation(b)
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Figure 3 X-rtay diffractogram(XRD ) of original PA and silage—
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Table 1 The elemental composition of PA and silage treated PA(% )
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Table 2 The parameters of Sy, pore volume and D, of

JLE PA PA-3 PA-5 PA-7 PA-14 the activated carbons
WLEC 4475 41.28 38.62 36.94 31.34 bR AC AC-3 AC-5 AC-7 AC-14
ZUcEH 401 3.94 3.77 3.58 4.10 [ E R Sy/m2eg? 10273 977.1 9107 8816 6779
HLE O 46.10 48.93 52.33 54.69 59.05 WAL R S, /m> g 5748  569.5 601.1  625.6 4527
RIULEN 412 4.64 3.92 3.69 428 BALE Vilem®- g 0.842 0798 0.686 0.611 0427
Hpon# 1 K Vademg? 0386 0427 0456 0436 0.341
RTR 0 1.21 136 1.10 123 M}HL"& ome
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Table 3 lonic radius and hydrated ionic radius of Ni( 1T ) and Cd( 1T )

HER i RGBT
Heavy metals Tonic radius/nm Hydrated ionic radius/nm

Ni( D) 0.069 0.425

Cd(Il) 0.097 0.426
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Table 4 Elemental composition and concentration of the surface functional groups of the activated carbons

Eiin AC AC-3 AC-5 AC-7 AC-14
A Carboxyl/mmol - g™ 0.582 0.711 0.769 0.976 1.174
PEEE Lactone/mmol - g™ 0.316 0.436 0.637 0.493 0.772
M3 Phenolic/mmol - g™ 0.848 1.138 1.058 1.510 1275
Wk HEH Acidic/mmol - g 1.746 2.285 2.464 2.979 3221
Cl% 64.07 55.88 51.62 48.94 4534
H/% 0.98 1.34 1.94 1.88 2.07
0/% 32.17 41.21 44.69 4721 51.21
N/% 1.43 1.08 0.99 133 1.01
Other/% 0.72 0.49 0.76 0.64 0.37
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Figure 6 Ni( Il ) and Cd( I ) uptakes of the activated carbons
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Table 5 Langmuir and Freundlich isotherm fitting parameters for

Ni( I ) and Cd( I ) sorption onto AC and AC-7

ALk ) W NiCD) ()
Isotherm models Constants AC AC—7 AC AC—7

Langmuir K. /L-mg? 0.0652 03263 0.180 1 1.770
gu/mg-g' 3876 4608 3436  40.65
R’ 09972 09989 09909 0.999 6

Freundlich (’E“; /r;“gg,[)g::,l 5562 1740 9281  27.00
n 04346 02543 03429  0.139
R 09496 09055 09806 0.928 1
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Table 6 Ni( Il ) and Cd( Il ) sorption capacities of different
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