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Preparation of magnetic activated carbon and its

adsorption mechanism for ammonia-nitrogen

Wang Fang

(Key Laboratory of Materials Chemistry in Binzhou City,Department of Chemical Engineering,
Binzhou University, Binzhou 256600)

Abstract A series of iron based magnetic activated carbon (MAC) were prepared from pomelo peel via a simple
one-step method using hydrochloric acid pickling water as chemical activation agent and iron oxide precursor. The
adsorption performance of ammonia-nitrogen on MAC (973) was investigated at different conditions. The surface
property and pore structure were characterized by SEM and BET.The results showed that MAC had a higher specific
surface area of 758.6m?/g and can be easily separated from solution using magnetic assisted separation technology
(MAST). The adsorption can be well described by fruendlich isothermal model. In addition, the kinetics and
thermodynamics results indicated that ammonia-nitrogen-MAC (973) batch adsorption system was well agreed with
the pseudo-second-order kinetic model. The process of ammonia-nitrogen adsorption on MAC was an endothermic
process,which was mainly based on physical adsorption,and the ion exchange between Fe®” and NH{ on the surface of

magnetic activated carbon.
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MAC(500) 473.8 50.8
MAC(700) 758. 6 8.2
MAC(800) 654. 2 5.3

2.1.2 pH 2 MAC "R 5k 89 % vh

B 100mL pH 23518 2.4.6.8.10 F1 12, ¥ #h
WA 100mg/L B2 AW, im A 0.1g MAC
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x2 AEFAFEEI MAC(700) KM S RHMESER

Co/(mg+L™1) 150 200 250
Geoexp/(mgeg™ 1) 44. 45 46. 57 82. 35
WE— G i 3l ) 2 5 A8
Gecal/(mgeg™!) 20. 105 26. 026 25. 835
K (min~? 0. 3489 0. 3305 0. 2804
R? 0. 9064 0. 9089 0.9171
WE RN Bl 1 2 O
Geca/(mgeg™ 1) 48.01 49. 80 84. 47
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R? 0. 9993 0.9993 0. 9999
LU A EN:/d
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g0 (L/mg) Fl K 2y 55 W FRH 0 1) 235 0 g AR G 14 i
% 283K, 303K il 323K T, MAC(700) % Tfi &
TR B ST i R 3 0 B4 2 4T Langmuir A1 Freun-
dich 2l J1 245480, B =X (5) =l (6) 1T T 159 4% S 54
UL 3, HIER TR, T A R B A I L Y PR A OC R
B R (R?>>0. 9) ,{HE Langmuir S 01T
8B T A 2 R TR B o S e (AR 22 AR K, s
W, Freundlich W Bi 45 W 455 7Y BB B 45 M i B s A
% 3 MAC(700) 5% & Langmuir 1 Freundlich % fff & 5 #& Y

logg. = logKy +

SARHIEXSH
E/K 283 303 323
Langmuir
Qo/(mgeg D 8.8459X10° 1.3468<10° 1.2927 X105
b/(Lemg™ ) 2.3901X107% 1.6985X107% 1.5716X10~°
R? 0. 9660 0. 9631 0.9678
Freundlich
Kr/[mgeg '(Lemg )] 1. 0605 0. 8530 0. 6062
1/n 1. 1263 1. 1806 1. 2213
R? 0. 9765 0. 9897 0. 9959
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AS°  AH®
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ThEg T KA R — 8. 4, 3 E — 40k]/mol <<
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Co/(mg-L 1) 50 100 150
AH®/(kJ+*mol 1) 3.712 4. 036 8. 459
AS®/(kJemol '+K 1) 13. 920 20. 284 31.290

AG°/(kJ+mol™1)

283 —0.2290 —1.7079 —1.7639

303 —0.5072 —2.1357 —1.0270

323 —0.6793 —1.6780 —1.6528
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