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Table 1 Reaction Conditions of HF Series Resins and Its Adsorption Effect

© (mg/g)
HF-01 323 71.6 34.9 17.6
HF-02 343 100.1 50.2 27.6
HF-03 363 119.5 575 36.5
HF-04 363 124.5 60.5 38.6
HF-05 383 147.5 78.5 48.9
HF-06 403 152.4 80.6 52.4
HF-07 363 88.0 421 195
HF-08 383 98.5 495 24.9
HF-09 403 109.6 55.8 294
XAD-4 69.4 32.0 0
H103 124.3 65.2 441
CHA-111 113.2 58.3 40.3
NDA150 130.2 67.2 44.6
312 b (FT-IR) 447
1 (@ HF-03 (b)) HF-06  (c) HF-09  (d)
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Table 2 Elemental Analysis of Resins
C (%) H (%) 0 (%) Cl (%)
72.86 7.89 0.39 18.8
NDA150 81.45 9.12 5.95 3.48
HF-03 85.34 10.43 0.42 381
HF-05 82.61 9.16 6.22 2.01
HF-06 82.75 9.03 6.39 1.83
HF-09 84.42 10.06 0.44 5.21
3.14 R EBRAILLM (PSD) 547
3 HF
HF-06 2.2
HF-06

71 HF-03  HF-09 HF-06



33 1 -37-

NDA150
Table 3 PSD Analysis of Resins
(cm°/g) (nm) (m’lg)
0.85 5.93 572
NDA150 0.91 2.60 1109
HF-03 1.00 3.26 979
HF-06 111 2.49 1266
HF-09 0.92 3.78 754
2 HF-03 HF-06 HF-09 0.8 0.025
S Zioie poom
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a L0015 .
g s
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Fig. 3 Scanning Electron Microscopy (SEM) Images of Resins
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Fig. 4 Solution pH Effect on
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Table 4 The Physical Properties of the Adsorbates
(hm)
CsHsOH 94.1 0.40x0.23x0.11
CsH4(OH), 110.1 0.53x0.23x0.11
CgH3(OH);3 126.1 0.53x0.53x0.11
322 FiR-PFATREMW
0 200 400 600 800 0 150 300 450 600
C, (mg/L) C, (mg/L)

0 T T T T
0 200 400 600 800
C, (mg/L)

Fig. 5 Adsorption Isotherms of Phenol (a), Hydroguinone (b), Phloroglucinol (c) on HF-06
The solid line for the Freundlich equation, the dotted line for the Langmuir equation

5 HF-06 @) (b) © 3
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HF-06

[17] . [19]

Langmuir  Freundlich [20-21] 5

Table 5 Fitting Results of Adsorption Isotherms of Phenol (a), Hydroquinone (b), Phloroglucinol (c) on HF-06

Langmuir Freundlich
(K) Onm b r? Ks n r?
288 227.3 0.008 0.976 8.275 1.910 0.994
303 2255 0.008 0.983 7.989 1.856 0.994
318 198.2 0.006 0.979 5.727 1.805 0.992
288 121.3 0.003 0.952 2.687 1.836 0.999
303 118.0 0.004 0.982 2.572 1.868 0.997
318 109.1 0.004 0.969 2.175 1.802 0.991
288 88.0 0.002 0.992 1.366 1.760 0.994
303 74.6 0.003 0.988 1.828 1.954 0.985
318 67.5 0.003 0.954 2.302 2.158 0.992
5 Freundlich
[22] Freundlich n 1 3
(23] Langmuir
227.3mg/g 121.3mg/g  88.0mg/g HF-06
XAD-4 NDA150 115 2.2
323 EWMEHHF
6 HF-06 @)
(b) (©) 2]
6 150+
120min Sy
2 100
o
50-
( 6) 6 0
3 0 250 500 750
t (min)
(24 Fig. 6 Kinetic Adsorption Curves of Phenol (a),

Hydroquinone (b), Phloroglucinol (c) on HF-06
The solid line for the Pseudo-first-order kinetic model,
[25] the dotted line for the Pseudo-second-order kinetic model
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Table 6 The Kinetic Parameters of Phenol (a), Hydroquinone (b), Phloroglucinol (c) on HF-06

Qe kl rz Qe kz r
149.30 0.0371 0.9980 161.2 0.0003 0.9802
77.188 0.0333 0.9927 84.021 0.0005 0.9721
59.119 0.0480 0.9936 63.087 0.0012 0.9893
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EFFECTIVE REMOVAL OF PHENOLIC COMPOUNDS
BY ANEWLY-SYNTHESIZED ADSORPTION RESIN:
BEHAVIOR AND MECHANISM

HAN Fei'? XU Chao™® SUN Weizhi® YU Shitao' XIAN Mo®
1. College of Chemical Engineering, Qingdao University of Science & Technology
Qingdao 266042, China
2. Key Laboratory of Bio-based Materials, Institute of Biotechnology
Qingdao Institute of Biomass Energy and Bioprocess Technology
Chinese Academy of Sciences, Qingdao 266101, China

Abstract: The conditions of  post-crosslinking  reaction of  chloromethylated
polystyrene-co-divinylbenzene were optimized. And the degree of reaction, particle size
distribution, functional groups of the products were characterized. HF-06 was used to adsorb
phenolic compounds which only containing phenolic hydroxyl groups, with the different pH
values and temperature conditions, the adsorption capacity of HF-06 followed the order of
phenol>hydroqui-none>phloroglucinol. The maximum adsorbance of HF-06 was 2.20 times of
the commercial resin XAD-4, 15% higher than that of NDA150. The adsorption process was
mainly a physical adsorption behavior with chemical adsorption, which depended on the Van der
Waals interactions and hydrogen bonding.

Key words: Adsorption resin; Phenolic compounds; Effective adsorption properties;

Mechanism.



