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Preparation and Comparison of Arsenic Removal Granular Adsorbent Based on
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~Abstract: Backwashing sludge is an efflplent dd_sof”{)ent for arsenic removal. However considering the practical dpphcatlon, it is
mefavorable tr K- liquid separation. To overcome this disadvantage, a high-temperature baking method was used to prepare a
“granular jadsggbent (GA) with iron- manganese shadge, —anng With an embedding method with drying ( H-GA) and lyophilization ( D-
GA) . [The characterization results showed that the sufface of the three adsorbents were rough, with specific surface areas of 43. 830,

110.:30, and 129. 18 m’ -g™", respectively. The adsorption experiments showed that the adsorption of arsenic by H-GA and D-GA was
much higher than that of GA. The maximum adsorption capacities of GA, H-GA, and D-GA were 5.05, 14.95, and 13.45 mg-g~",
respectively. The Langmuir model fit the adsorption process of arsenic by H-GA and D-GA better, whereas the Freundlich model fit the
adsorption process of GA better. The Pseudo-first order model and Pseudo-second order model were suitable to describe the kinetic
curves of the three adsorbents. The acidic environment was more conducive to the adsorption of arsenic. The particle adsorbents
prepared by the embedding method, H-GA and D-GA, retained the original structure of iron-manganese sludge, and the specific
surface area was much larger than that of GA; thus, the adsorption capacity was greater than that of GA. Drying and lyophilization had
no significant effect on the adsorption performance of granular adsorbents prepared by embedding.

Key words:iron-manganese sludge; chitosan; granulation; arsenic; adsorption
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Fig. 3 XRD patterns of iron and manganese sludge, GA, H-GA, and D-GA
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Table 2 Parameters of Langmuir and Freundlich isotherms

for the removal As( V) by GA, H-GA, and D-GA
X N Langmuir 5% Freundlich #&%Y
B2 B

K, R? Ky 1/n R?

GA 5.05  0.032  0.984 0.279 0.630 0.994

H-GA 14.95 0.08269 0.919 1.956 0.212 0.89%

D-GA 13.45 0.04536 0.9959 1.036 0.588 0.991
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Table 3 Comparison of adsorption capacity of adsorbents in this

study and others reported in the literature

D max

U RGBS pH o, Sk
/mg-g
GA 6.5 505 AHI%E
H-GA 6.5 14.95 AR5
D-GA 6.5 13.45  KHIF
Betfile 7.0 40.98 [4]
TiO, -impregnated chitosan bead 7.0 4.9 [12]
Iron impregnated charred GAP 7.0 5.09 [13]
Magnetic gelatin-modified biochar 4.0 45.8 [14]
Al-based nanoparticle-impregnated sawdust 6.0  17.76 [15]
iron chitosan granules 7.0 2.24 [16]
M R AR WA 7.0 1.01 [17]
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Fig. 6 Kinetics of arsenic adsorption on the GA, H-GA, and D-GA
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Table 4 Parameters of kinetic models for the removal

As(V) by GA, H-GA, and D-GA

W mh e Wi R
W B — —
k q. R ky q. R

GA 0.193 0.187 0. 990 0.989 0.221 0.995

H-GA 0.117 0.7109 0.995 0.134 0.871 0.996
D-GA 0.083 0.813 0.995 0.075 1.047 0.995
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