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Abstract

change resin were investigated. The kinetics, thermodynamics and adsorption mechanism were also studied. The

The adsorption and desorption of aqueous picric acid solution onto D301R weaky basic anion ex-

results showed that the maximum adsorption ability of resin occured at pH = 2.7 ~ 10.2. The adsorption of
picric acid on the resin obeyed Freundlich isotherm and was a spontaneous, endothermal and entropy increasing
process. Kinetic analysis shows that the adsorption reaction could be approximated by a Lagergren pseudo-sec-
ond-order-rate equation for which the intraparticle diffusion is the rate-controlling process with an adsorption rate
constant of 7.23 x10 > ~ 1.20 x 10 *g/(mg + min) and activity energy of 19.4 kJ/mol. Washout rate of 99%
of the picric acid adsorbed on the resin can be eluted with a HNO, + acetone solution quantitatively. The com-
parison of static adsorption and desorption confirmed the presence of irreversible chemical adsorption in the ad-
sorption process. The synergistic interactions by the electrostatic, acid-base complex and hydrogen bonding were
the main driving forces of picric acid adsorption on the weaky basic resin.
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Fig. 1  Effect of pH on adsorption capability
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Fig. 2 Adsorption isotherms of D301R resin for picric acid
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Table 1 Freundlich isotherm parameters for

adsorption of picric acid on D301R resin

TR (K) Freundlich 77 7 n 2
293 q, = 215.1¢% "¢ 7.321 0.9928
303 g, = 229.9¢%"% 6.472 0.9929
313 q, = 263.4¢%"% 5.872 0. 9843
318 q, = 276.9C% "4 5.727 0. 9602
2.3 M AE

SRR A S AH T A5 57 BB AG IR B A
AS 4y R 5 5wt

InC, = -InK, + (AH /RT) (3)
AG = —nRT (4)
AS = (AH - AG)/T (5)

A€ R BE (mg/L) 5 R UM 8L,
8.314 J/(K - mol) ; K, Jp %, T B4 % (K)
AH AG F1 AS TSR ILE 2,
%2 D301R HIfg R M & R BB N F S H
Table 2 Thermodynamic parameters for

adsorption of picric acid on D301R resin

q. AH AG (kJ/mol) AS (J/(K + mol))

(mg/g) (kJ/mol) 293 K 303 K 313 K 293 K 303 K 313K

300 84.3 348 332 318
350 83.3 -17.8 -16.3 -15.3 345 329 315
400 82.2 343 325 312

e 2 1, AH $ o GF (E U0 R S 0% $
P o ST B ARG I, AH R 2R B AL AN, 3 B
B8 I 2% T 19 S 249 0 Y 8 0% B J5 R R £ 5 RS K
AH ¥R T 42 kJ/mol , & W] % jif 3k 74 A7 76 45 1k 2%
W R 33 5 T T O R R B R T ) 45 SR — B
AG ¥ A, BT 0% B 306 161 T DA A 3 v % B
0% B 00 3 1T, O B AR T R AT, AS R IEAH,
JLPR S D30LR B IS 9 W K PR A8 3 , 5 4% T4 sk
(1) 21 il 5 B o L% A K, o 1] 1) 25 B g o , o
B I 2 — TR EE M I o 2440 50 M 26 1 e R T
PRIK 358 e W B B0 ARE Jig L T 5 0k R 4 1
PARHAE ST K 2 TP B, U3 e 1R 4 7 19 W% 5
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Fig. 3 Adsorption kinetic curves of

D301R resin for picric acid
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Table 3 Adsorption kinetic parameters of

picric acid on D301R resin

e — Bk Ky B e = Bk Ky R

% (K)

k, (/min) > Ey(g/(mg - min)) 1>
298 0.0279  0.9268 0. 0000723 0.9782
308 0.0340  0.9227 0. 0000930 0. 9764
318 0.0422  0.9097 0. 0001204 0.9772
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Table 4 Selection of desorption agents

5% Bt 751) MM (%)

HCI (1.5 mol/L) 20. 1

HNO, (1.5 mol/L) 50.2

HNO, + Z, (1.5 mol/L + 40% ) 65.3
PR ( 40% ) 0.26

HNO, + NFA (1.5mol/L + 20% ) 68.5
HNO, + NE (1.5mol/L + 40% ) 84.6
HNO, + 5B (1.5mol/L + 60% ) 92. 1
HNO, + P5EH (2. 0mol/L + 60% ) 95.3

HI 2% 4 81, X8 300 R R AN I L LAY 19 RN IR 2H 5
TR A5 VRV I SR B 0 o 5 AT PIL 700 (40% Y
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Fig. 5 Dynamic desorption curves
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Fig. 6 Adsorption isotherms of D301R resin

for picric acid in different solvent
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