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Adsorption Property of Chitosan Composite Resin for Nitrite-Nitrogen
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Abstract: A novel composite resin of chitosan supported by activated carbon was prepared using the emulsification cross-linking technique. The
adsorption properties of the resin for NO, -N were studied. It is found that there are many developed micropores on the surface of the resin.
Due to the addition of activated carbon, the bulk density, skeleton density and void ratio of composite resin are lower than those of the chitosan
resin. The adsorption capacity of chitosan composite resin is much greater than the simple compounding made up of activated carbon and
chitosan resin. When the temperature is lower than 40°C , the adsorption is a physisorption process primarily caused by electrostatic attraction.
The adsorption selectivity of composite resin for NO, -N is affected by the concentration and negative charge number of co-existing anions. The
adsorption reachs equilibrium in 60 min with a calculated equilibrium capacity of 0.479 mg/g. The adsorption velocity is high while the
adsorption capacity is low. When the temperature is higher than 40°%C, the adsorption is a chemisorption process which is endothermic,
spontaneous and entropy increasing. The adsorption reached equilibrium in 90 min with a calculated equilibrium capacity of 0.700 mg/g. The
adsorption velocity drops while the adsorption capacity increases. The chemisorption and physisorption isotherm equations are conformed to the
Freundlich model, and the adsorption process accords with second-order kinetic rate mode .
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Table 1  Binary-adsorbent systems
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Fig.1 Representative SEM image of chitosan composite resin
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Table 2 Comparison of parameters between chitosan composite resin and chitosan resin
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Fig.2 Effect of co-existing anions on NO5 -N adsorption
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Fig.4  Adsorption isotherms of chitosan composite resin for NO; -N

50 ~ 90°C 70 [Hl P T 55 (9 W BTk g 2% o i L 36
5.07 W, AH fHAE 50 ~ 65 kJ/molZ 7], J& T~ 57 W b
T A | I R B 0 8 oA BRI X e
TG NR R 1) AN 8 5 1tk 5k 1), A0 W B B
INF IR B AR ) = A 32 B R T 5 A B R FD NO, -N 2
[F) PRI FH 88 i 2 T PR AN S A A NO, -N P2 o 4
TR EAT IR A, A IR BN RN, S AR R A I
7 i R P BGOK, WUB i 5 NO, -N 2 B PR AR 328 45
W B LE R AR E 1K NO, -N AT W (1 NO, -N A H B
AR, BT LA PR PG T B B2 AG S W F 3K 5l 7 1)
FEI, Ho A0 (ORI IK B )y 0K, th 3R 5 #ds m LA
B B R T, W IR B ) B BT AS
>0 Ut B AR E ) NO, -N 43 1 Zl/N T B B



2 4 G R

ROl 5215 W i 0T S PR £

RIS T, S EORELEE B R E KY, AS
B VAL 5 (14) T vy i 36 3 P A1 X AR 5 W A ) 2 T DA A
FUAE B AR 3 23 M SR R ok U, R R e T
40°C I, 7B G MR NO, -N R W B o — ANk
HCAH >0 ARAG <O HHICAS > 0 L 2=
B ik 72

%R 4 Freundlich FRFRERELER

Table 4 Regression equations for Freundlich isotherms

/¢ A Freundlich 772 K; n R?
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Table 6  Adsorption kinetics equations under different temperature
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