2021 %7 A Wl KRR RAF ) Jul. 2021
58 4y Journal of Sichuan University (Natural Science Edition) Vol. 58 No. 4

”
/.

7 B 55 TR AR LM M B B ) 2 A H S R B AN R R

EH ﬁ 1,2,3’ ?K@E%l’z’g

(L. B I 5 1 5 BT S 02, BGHR 6100415 2. [ 58 11 R I PR BE A F T HhoLs » AT 6100415
3. PR AAHETE R B e A (R A B AL A 610041)

o3
>

B OE. AT AHRBREFEARSRFEE RN TR, AXHET —F4RE T RALESG R
e B B AR T FeAt K6 R M. B AaMA Cu@CTS@Fe; O, i@ it & R4 5 47 & F o9 fie
15 BT Fe, O, 8 3N RI #14. £ 8 FTIR., SEM. TGA | & a9 #3477
LM Fa TG Sk FAE, BT OAEM I (RBROAE AR M 2T £, 4T T @B W30 A F AR Ae
FRBEMAR. AW EEANA, £ pH=2 8, Cu@CTS@Fe; O, *F RBR #9 R H 4t Ak K, A
831. 22 mg/g. AFFR A 7o R A B A A2 oA B R AL 2 AR 3R 0 5 R FR A — AR X A K R

Fo 2 35 5
XEEIE . RHBAE; 4R BEMEATE; LA EK; Eikda
FESES. 0632 ERARINAD . A DOI. 10. 19907 /j. 0490-6756. 2021. 045002

Preparation of a novel chitosan magnetic material
and its adsorption mechanism towards dyes
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Abstract: In order to effectively solve the environmental pollution caused by dye wastewater, a copper
ion chelated chitosan magnetic composite was prepared for the adsorption of dye wastewater. The com-
posite Cu@CTS@Fe; O, was successfully prepared by the coordination chelation of chitosan with copper
ion and the introduction of magnetic particles Fe;O,. The structure and morphology of the prepared ma-
terials were characterized by FTIR, SEM and TGA. At the same time, the adsorption kinetics and iso-
therm adsorption of reactive brilliant red (RBR) were studied in detail. The adsorption experiments
showed that the adsorption capacity of Cu@CTS@ Fe; O, to RBR reached the maximum of 831. 22 mg/g
when pH=2. This study provides some relevant data and theoretical guidance for the application of chi-
tosan-based adsorbents in the field of dye wastewater treatment.
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B1 2shigER:(a) Fe; O, (b) CTS, (¢) CTS@Fe; 0O, ,
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Fig. 1 FTIR spectra of (a) Fe;O,, (b) CTS, (¢) CTS@
Fe;Oyand (d) Cu@CTS@Fe; O,

B2 SEMHA: (a) CTS@Fe;0,, (b) Cu@CTS@Fe; O,
Fig. 2 SEM images of (a) CTS@Fe; O, and (b) Cu@
CTS@Feg 04

3.2 SEM &#f
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Fig. 3 TGA curves of CTS@ Fe; O; and Cu@ CTS @
Feg ()1
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Fig. 4  Adsorption capacities of CTS@ Fe; O, and Cu@
CTS@ Fe; O, at different time; Pesudo-first/sec-
ond-order kinetic model
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@Fes O, F I HE B 17 A SRR A3 3 0 ] i 2
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Fe; O 7EMEIT 2 h 7247 W B2 e T A eIy e
BHEIAE] 454, 21 mg/g; 1M Cu@CTS@Fe, O, 7%
W1 h 2 AR T RO A A R A
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10 min PAYPRE R I B2y~ DA W R 5 ) A 7 L
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RS o R BT 50 118 R 0 B2 A7 ol o e LV
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1 t
Q mQ Q. S
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%1 CTS@Fe;O,F1 Cu@CTS@Fe; O, 3 RBR B IR Mt 31 1 5541
Tab. 1 Kinetic parameters of CTS@Fe; O, and Cu@CTS@Fe; O, for RBR adsorption

HE—F 3l )% HEZ /s 12
Q./ (mg+g™")
Qc.cal/ k1/ , Qc.cal/ ky/ )
_ L R? z -~ L R
(mgeg b min ! (mgeg ) (gemg !+ min!)
CTS@Fe; O, 572. 38 503. 19 0. 0587 0.991 603. 76 1.03 X 104 0. 997
Cu@CTS@Fe; O, 809. 28 721. 33 0. 1334 0.978 788. 54 2.58 X 10 0. 989
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H5 RREBET Cu@CTS@Fe; O, 5 RBR # 9% W 4 i3 £
Fig. 5 Adsorption isotherms of Cu@CTS@Fe; O, for RBR at different temperatures

WA 5 frs . TEAHFIRE T . B Gekb) ia ik
FEIE N, Cu@CTS@Fe; O, XF RBR (1)1 {f it 34
Hahm. XZH T RBR /- F7ERKREE N A S 5
B0 R T4l R O v VR BT SR I B R i
RiFiet. SR, BEE GBI ARV FE R B I . P 1 g B
T T 92 Uk B B A% A R ) B A B A
BhPS et T U 0 R R R R ) S A O o
PR, RUIR M — At B B IR
FhiE s RBR 430193 2k . 55 0 B 50) 42 ik 1)
JUZRAH G I, DTSRI R e i i 2 . 3K 2
T Langmuir 1 Freundlich £ 5 W BfF 55 A1
PE S

32 2 B] %1, Langmuir Fil Freundlich #5748
B R B T 0,90, 1d BH 33X 79 ol S5 1R o
R A DL SR A Cu@CTS@Fe; O, % RBR /Y
W Rf. #H b F Langmuir £6%Y, Freundlich A5 %
BRI AR R B E . £ Freundlich A #Y
AT A TR AR B R, K L Bt R %) T s o
Ko b 2PER] TR AW R R M. eAh,

L/ n AEAE = FORR R B2 T /T 1, SR

R 3o P S A 0 25 5 R A T HA).

R 2 Cu@CTS@Fe; O, 1Y Langmuir 1 Freundlich £ 8 Kk
MR E S

Tab. 2 Parameters of Langmuir and Freundlich isotherm
models of Cu@CTS@Fe; O, for RBR adsorption
R 28 20 C 30 °C 40 °C
Qun/ (mgeg™ D 845. 46. 872. 45 895. 38
Langmuir K./ (L*mg 1) 0.023 0. 052 0.093
R? 0. 968 0. 937 0. 988
Ky/ (mg/g (L/@)V/m) 189. 54 235. 84 305. 98
Freundlich 1/n 0. 396 0. 302 0. 288
R? 0. 997 0. 998 0. 996

3.6 pH {EFNE T2 E XS TR A0

Kl 6 AR pHAAEFE 53 T Cu@CTS@
Fe; O, %F RBR (1P bz fk. il 6 al, kil
& pH AR/, P A B i k. 2 pH=2
Bf . Cu@CTS@ Fes O, W Bl 12 34 31 f K AH 831. 22
mg/g. TERRTEAMFT . H# 115 RBR P& 12 (8
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Fig. 6 Effects of pH and ionic concentration on adsorption capacity of Cu@CTS@Fe; O, for RBR
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