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Figure 1 Scheme of the reaction and XAD-4
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Table 1 Physical and chemical properties of the resins

A Bk XAD-4 g GQ-01 R fig
BET i (m?/g) 24.76 950. 95 638. 20
fFLTE AL (m? /) 3. 84 46.02 406. 65
LA (em®/g) 0.13 1.21 0.87
L4 (nm) 9.93 5.25 2. 85
AL 17.08% — 2.81%
ekt 28.94% — 58.16%
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Figure 2 IR spectra of resins (1. Chloromethylated polystyrene 2. GQ-01 resin)
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Figure 3 Adsorption isotherms of theophylline onto GQ-01 resin and XAD-4 resin
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Table 2 Thermodynamics functions of theophylline onto GQ-01 resin

1 /1 fE (kJ/mol) 1% (J/mol+K)
R (mg/g) 4 (kJ/moD)
288k 293k 298k 303k 288k 293k 298k 303k
180. 77 —24. 35 —4.91 —6.37 —7.82 —8.68 —67.50 —61. 37 —55. 47 —51.72
170. 45 —19.71 —4.91 —6. 37 —7.82 —8.68 —51. 39 —45.53 —39.90 —36. 40
160. 14 —15. 86 —4.91 —6. 37 —7.82 —8.68 —38.02 —32.39 —26.98 —23.70
150. 67 —11.71 —4.91 —6. 37 —7.82 —8.68 —23.61 —18.23 —13.05 —10. 00
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Figure 4 The Lagergren first order adsorption kinetics equation of theophylline onto GQ-01 resin
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Figure 5 HSDM model of theophylline onto GQ-01 resin
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Table 3 The static elution ratio of theophylline onto GQ-01 resin

o 20% 40% 60% 80% 100% 80%C, H; OH 80 % C, H; OH
I 51

g C,H; OH C,H; OH C,H; OH C,Hs; OH C,H; OH 0. 5mol/L HCI 1 mol/L HCI
fif R 55. 08 % 72.54% 81.15% 82.24% 82.46% 96. 25% 99.53%
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Figure 6 Fluidizing adsorption curve of theophylline

3 ik

M =S ke TR FeCly, AR SBK S p- OBER AL B OV H1% T PERERAF Y GQ-01 WiE. 5
ROV A g XAD-4 # 1, GQ-01 B 5 X 28 A Al 5 4 A WL BRF SR . GQ-O1 % i Xof 255 i 114 WA B S Tl i L A &
AR . IR B S AR AT A Lagergren — 5 A7 A o URL N 47 HICR W% B 3 3 ) 2 B3l 20 R . B S
MR I L O o 72 6 2 T 388 285 1) GQ-O'1 AR I X 7K 38 948 P 255 8 14 4 R WA Bff #0821 102, 13mg/mL . B I AT L3



.« 78 - = ix ¥ i i 2012 4F 2 H

~ 70000 |

g) =

g

— 60000 |-

5

=

2 50000 [ L]

3l

[}

5 40000 [

=

'

S 30000 [

= -

oy

o

5 20000 -

=

£

=

8 10000 | .

f=1 -

Q

o] \-
0 / . T wy \ . |
0 2 4 6 8 10 12

Number of bed volumes (BV)

PR 7 AR X 2 ik A 3l 2 0 B ol £

Figure 7 Fluidizing desorption curve of theophylline
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The Adsorption Performances for Theophylline onto the Hydrophilic Resin
Modified by p-Acetaminophen

XIAO Gu-qing'?, LONG Li-ping', QI Feng-pei', WANG Jiao-liang ', XU Man-cai
(1. College o f Chemistry and Environmental Engineering , Hunan City University, Yiyang 413000, China;
2. College of Chemistry and Chemical Engineering , Hunan Normal University, Changsha 410081, China)

Abstract : The objective of this work was to study the adsorption performances for theophylline onto
the p-acetaminophen resin(GQ-01 resin) with two kinds of the hydrogen bond site of acetamino group
and hydroxyl group. The GQ-01 resin modified with p-acetaminophen was synthesized with
chloromethylated polystyrene and p-acetaminophen by Friedel-Crafts reaction. The results showed that
the adsorption property of theophylline onto GQ-01 resin was 1.9 times that of XAD-4. Heat was
discharged during the adsorption and the adsorption occurred automatically. The adsorption kinetic date
of theophylline fitted to the Lagergren first order rate equation. The intrapartical diffusion of
theophylline was the main rate-controlling step. The adsorption kinetic date could be described by

" according

HSDM model. The saturated adsorption quantity of theophylline was up to 102. 13mgeml.~
to the dynamic adsorption and desorption experiments at 298 K. The resin could be regenerated by 80 %
ethanol and 1 mol/L HCI.

Key words: P-acetaminophen resin; Theophylline; Adsorption





