% 44 %% 1 AR5 X ¥ TEFROP E DO Vol. 44 No. 1
2022 %2 A Journal of Civil and Environmental Engineering Feb. 2022

g
e
DOI: 10. 11835/j. issn. 2096-6717. 2021. 072 TFAFF R IRS #7128 (OSID) .
E

56 SRBI—3R 2 P 7K 556 B A B S S5 18 o
Fi B BEF 52 5 F 58

(ZTRKF RESAEEFR, TR 400045)

W EREGRAERIKRP T Zo R GTENZ — A THEIRNHARETXE, ARZHK
PP AT BR AN 09 K TR AR RAT B F 5 8 R B AT 69 R A L A A A RAL, it kAR ALk
FERAE LIRS St AT EOM, B &9 A s R R £ iU KB (CS-PDA) , A1 7 41 4+
3G IR BR AN H R AL, @it SEM.FTIR.XPS #= BET M3X 2t CS-PDA # 47 £ 4E , A4 2 M K
LM, B % 30, R @ ARA 22, 46 m? /g IR AN ) B E s R E  pH AT B M ORI ¥, 4
REW . pHAEL A 4.3 86 CSPDA 3 WA GFBRMABEM B TR KB N FHEM =B H F4
A, f2 240 min B % 2] R 40 Fe RS IR A A Langmuir Fi8 S AEA, £ 25 °C BF AR5 B2 4h 69
Langmuir 22#£ 3R K AW E 4 333. 2 mg/g. CSPDA S REAGFBRANGBRNEZTE M 7T NB AN
FE KT 70 mg/g.

TERE B R S O WA SR AN R

FESZES:X703.5 XHkFREARD: A MERE2096-6717(2022)01-0177-11

Experimental study on adsorption of diclofenac sodium by
polydopamine modified chitosan hydrogel
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Abstract: Diclofenac sodium is one of the new pollutants widely distributed in water, and its removal has
attracted much attention. In order to improve the removal efficiency of diclofenac sodium and obtain cost-
effective and environmentally-friendly adsorbents, the chitosan polydopamine modified hydrogel (CS-PDA)
was prepared from chitosan by introducing polydopamine onto chitosan by photocatalytic method. The
adsorption properties of diclofenac sodium were studied. The CS-PDA was characterized by SEM, FTIR,
XPS and BET. The results showed that the CS-PDA had a network structure, porous structure and a
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specific surface area of 22. 46 m*

« g '. Explored the effects of time, temperature, initial concentration and

pH value on the adsorption effect, the results showed that the adsorption capacity of CS-PDA was the

largest at pH=4. 3, the adsorption kinetics of CS-PDA for diclofenac sodium was in accordance with the

pseudo second order kinetic model, and reached the adsorption saturation at 240 minutes. The adsorption

isotherm was in line with the Langmuir isotherm model and the LLangmuir theoretical maximum adsorption

capacity of diclofenac sodium at 25 ‘C was 333. 2 mg/g. The adsorption capacity of diclofenac sodium by

CS-PDA was higher than 70 mg/g after 7 regeneration cycles.

Keywords: chitosan; polydopamine; diclofenac sodium; adsorption
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Fig. 1 The Synthesis path diagram of CS-PDA
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Fig. 2 SEM images of CS and CS-PDA
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Fig. 3 FTIR images of samples
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Fig. 4 XPS spectra of CS-PDA
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pore size distribution

&1 CSPDAKIFLEMSHE
Table 1 The pore structure parameters of CS-PDA
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adsorption by CS-PDA

) Sy 2 EIPIE i ZHUE
ky 0.055 5

W—zh )% ge/(mg+ g™ 1) 98.786 4
R? 0.934 6

k2 /1073 0. 000 9

) WA= g./(mg e+ g™ 1) 103.633 5
R? 0.993 6




182 EARE REIAEFRCOP E D Hoad B
gk 2 C._ 1 +Q 7
A BIEBH S0 ¢ @K gn
Kin 30. 246 4 qu:é?nQA%nKp (8
er AT R B Bt e C OV
. ot i B 2 RE 1 Wk B E, me/g; Ko A1 Ke 0 51 4
Langmuir Fll Freundlich £ %8 22505 n {E S W T 48}
KLY B Stage B Cy 26.5436 FH AR SE
K 0o B 7R T 3 R RE T M %R 4 K
R 88366 Langmuir Al Freundlich #5&I f41A& 45 5, 5570 7
Stage ce o1 2075 WA ERSHOLFE 3. I 7 AL B DS WP
K 09406 R JEE () BN U B s T 0 LA T 1 T
S AR ge oo/ (mg - gD 106. 35 MG, A4 Langmuir BIAITHRAS L 7E M PR35
R4 298. 15,308, 15.318. 15 K B, e KWt
:Z' . Rt g AP0 R 333, 25,371, 51,392, 78 (mg/g) » 5
% w| //f""‘ SIS T A5 S5 vy - i e B Ak B I B 4 i (310. 13,
£l 340. 22,375, 54 mg/@ 4T, ;13K 3 "M, Langmuir
£ ol RGBSR R B T Freundlich B, i
5 — sy O WS B T 3 45 3 A 614753 B 0 00
L A JEI A T2 M T 57 1, CS-PDA % 0L g R
I 1) min A 2 B2 I R P R 25 SR
(a) Bl—Z R 2 3h J1 28
120 400 F
100 e Sl
ﬂ{% jz L ' @m_ E?E ----- IR
it ) /min DS PG BE/ (mg- L)
(b) BB (a) Jh22PEEL AR
B 6 B B 3 R AR B 3 A R )]
Fig. 6 The effect of time and pseudo-kinetic model T 300
2.2.2 BEM DS HAMALREGYH L = 0| s
LB S e T DS BRI BE o BB EE Dy 50, 100, " Lo
150.200.,250,300.400 mg/L, ¥ FR % B BE 43 31 4 o '
298.15.308. 15.318. 15 K, 7E3E J& H 0 B 2 7 6 47 o W w0
8 o 5 S EREUREFE R DS BIARVERE (1) DA

SRy B T AP S 2 R i 28R R R Y 5 i ke 2
I B B o A A i A 31 )~ A O R 5048 T ek e
W FH P I B S5 TR LA AR E— 2 4B A Langmuir A5 Y
1 Freundlich #8Y , Langmuir # % 3 F 13X &¢ #) R
B, BRIV B 2 A A FRAS 34 5 0 4 RE £ W% B 57 5 1)
Py S B R BT . A XA S AR R R P
ANBEMEAT W B s Freundlich S5 I 28 A5 750 )4 352 W% ot
KA £ R R mE LYY, Langmuir B A
Freundlich 15 B i 1 55 45 2070 51 an 28 (7) L 20 (8)
Fis .

E7 WHMERERER
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Table 3 Parameters of the isotherm models

TR/ Langmuir £%! Freundlich f%)
K gn/(mge g™ K R n Kr R?

298.15 333.247 5 0.087 7 0.9952 2.770 2 66.206 5 0.867 8

308.15 371.5055 0.0852 0.9955 3.4599 84.521 0 0.8557

318.15 392.776 2 0.096 8 0.996 2 3.509 1 77.583 2 0.8419
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Fig. 9 DS removal efficiency of CS and CS-PDA under

different pH conditions & Zeta potential on the
surface of CS-PDA
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