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Preparation of AgoCO3/CusO Composites and

Their Adsorption Properties for Dyes

WANG Nan, ZHANG Bingyu, ZHU Keying, CHEN Zhenting, CHEN Shengwen
(School of Resources and Environmental Engineering, Shanghai Polytechnic University, Shanghai 201209, China)

Abstract: Spherical CuzO was synthesized by liquid phase reduction method, and AgaCO3/Cu20O micro-nano spherical composites
with different ratios were prepared by in-situ precipitation method. The structure and morphology were analyzed by characterization
techniques such as X-ray diffraction, scanning electron microscope, and the fully automatic specific surface area and pore analyzer.
The results show that AgoCO3 is successfully loaded on the surface of CuzO, and the composite exhibits a larger specific surface area.
Adsorption experiments show that at 25 ‘C, the maximum adsorption capacity of 5-Ag>CO3/Cu20O for 50 mL of 20 mg/L acid orange
reaches 240.17 mg/g within 60 minutes, with an adsorption efficiency of 97%. Additionally, the adsorption process is spontaneous,
endothermic, and dominated by physical adsorption. The fitting results of the isothermal adsorption model and adsorption kinetic model
show that the adsorption behavior of acid orange by 5-Ag2CO3/Cu20 conforms to the Langmuir monolayer adsorption model and
follows the pseudo-first-order kinetic model. In addition, after three adsorption-desorption cycle experiments, the removal efficiency of
the adsorbent for acid orange remained above 70%, which indicates that the material has a certain cyclic regenerability.
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TE BELHG A A T EAT WP S B o 18 I — 2 B [ R,
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Fig. 1 XRD patterns of (a) Cuz0, AgaCO3. 5-Ag2CO3/Cu20; (b) 1+ 3. 5. 10-Ag2CO3/Cuz0
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Kl 2 (a) Cuz0, (b) 1-Ag2aCO3/Cu20, (c) 3-Ag2CO3/Cuz0, (d+ f) 5-Ag2CO3/Cuz0, (e) 10-Ag2CO3/Cu20 ] SEM K15 X (g~j)

5-Ag2CO3/Cu20 1) EDS E14

Fig. 2 SEM images of (a) Cu20, (b) 1-Ag2CO3/Cu20, (c) 3-Ag2CO3/Cu20, (d,f) 5-AgAg2CO3/Cu20, (e) 10-Ag2CO3/Cu20 and

(g~j) 5-Ag2CO3/Cu20
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Tab. 1 Structural parameters of materials

PRE
AR 2
CUQO Ag2C03 l-Ag2CO3/CUQO 3-Ag2CO3/CUQO 5-Ag2CO3/CUQO IO-Ag2C03/CUQO
ELR A /(m? g7 1) 1.76 3.27 1.81 4.88 6.61 7.99
SAELR TR (m? g h) 0.52 2.41 0.59 3.19 3.35 3.05
AL A LR TBY/(m?-g~1)  1.24 0.86 1.22 1.69 3.26 4.94

2.2 Ag,CO3/CuyO FHER 8 BY IR BT 14 BE

KN TR T B AgaCOs/CuyO X FR 1
B G R PR W B 1 BE B2, XF 4 Cup O AgoCOs- 1-
Ag>CO5/Cuy0, 3-Ag,CO5/Cus0, 5-Ag,CO5/CuyO F
10-Ag2CO5/CuO 47 W B Sk 56, 45 & B

3 fT /8. f£ 80 min K}, Cu,O. Ag,COs. I-
AgyCO3/Cuy0, 3-Ag,CO3/Cus0, 5-Ag,CO3/Cu,0 Al
10-AgoCO3/CuyO % 1R 4 16 1R W B 2 26 43 i) s )
43.7%- 14.6%- 46.2%- 70.6%- 97.0%- 55.7%, F:F
AgoCOs5 X TR LR W B BUR 5 555 5-AgaCO3/Cuy0
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Fig. 3 Adsorption performance of different adsorbents
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R 3 5 4R SR B TR (1 7 T AR B AR R T AT
HE L YA JAHEAE MR AT ; Freundlich WL
P SR AR L S IR TE ARS8 S AR T 1) 2 JFE )
P AR 07, ANEEE T, 5-AgoCOs/CusO Ko R 14
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fih 2 27 2 B B s TR ) % . Langmuir MR
Bt S5 IR B R AE 25, 35, 45°C A 15 3 A B K BT
B0 5104 240.17. 278.09. 356.41 mg/g, i KW &
I o i B g 30, 3K — I G R R P T e
MT KRG W), $#2m T Jobl o 757 2 1]
(P4 fulsi e, ] TR 33 T ekl 23 75 W B 7R LB Y
(R4 55, AT 388 5 T PR B A5 SR o 5 T PR PR A 2 (1 4
HZHNF 2, FH Langmuir B 3A AH 5 R 5
R? {8 (0.964 4. 0.913 7. 0.935 1) #J= T Freundlich
FERL (KA 5% R % R? 18 (0.863 5. 0.882 5. 0.913 2),
H Langmuir SR LA FIAHC R HEBiL T 1, &
] 5-AgaCO3/CuaO FRY MR B e A5 0T 1) 388 ok 35 A FR.
93T 2 BV B A A (181 Langmuir W P 45 i3 455 754 a]
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Fig. 4 Adsorption isotherms Langmuir and Freundlich fitting
for the adsorption performance of 5-AgaCO3/Cuz0 on
acid orange
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Tab. 2 Isothermal adsorption model fitting parameters
Langmuir W 12574 Freundlich W i #7
SN EEC
gm/(mg-g™t) Kr./(L-mg™") R? Kr/[(mg-g~H)-(L-mg 1)/ 1/n R?

25 240.17 0.1113 0.964 4 43.26 —0.4413 0.863 5

35 278.09 0.105 7 09137 44.43 —0.4807 0.8825

45 356.41 0.080 2 09351 38.92 —0.589 3 09132
2.4 WM HOZEFRNFEDR A g 9t I ZIRE R B PR R Y 5, mg/g: ge
s . AT 5 R B, /s Ry e — 23 1%

HE— 3N )7 F A E F T4 4 3 B o A,
HE = 250 ) AR IE T R I A 2 W B RO
K HHE— 3N )y 2 A (3 (4)) FIE — 23 7 2 A
A (R (5)1 KT 5-AgoCO3/CuyO Xif TR FE R b
WFERIBN ST ERE, G R 5 B,

R?=0.876 0

W B33 R 4, min Y Ky T BN 0 S IR B R
HAL, g-(mg-min)~'s

5-AgaCO3/CusO X R 14 16 [ W Fft 3y g 2 52 Y
LA it 26 40 B S(a)~(b) B, X R 3 E S 500
% 3. WL N F RN A E R KR R?
9 0.991 5, bk = 20 3h 71 = WA A O¢ R 4 R?
(0.876 0) . FIRSE R, #E—2a) /1 # A B
6 5-AgaCO3/CunO Xof PR NG (1) W B i 42, Wt Bt et
i A2 W FE Y B o) 24,

ID(Qe - Qt) =Ing. — kit “4)
1 t
—=—+— )
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Fig. 5 Kinetic model fitting curves for the adsorption of acid orange by 5-Ag2CO3/Cu2O: (a) Pseudo-first-order kinetics, (b) Pseudo-

second-order kinetics and (c) Intra-particle diffusion model
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N T IRFURR MR 70 1 AE AT BRI P AR K3 R
HUER, SR HTRORL Py 7 B2 22) AT 4

g = k;t*° +C

24.2

(6)

A &y A - 3 ELATER AL, me-(g-min®®) Y
C' UKL PN 37 HIORE AL PR W B 5 4, mg/g

H1 B 5(c) AT %0, MBI AR 4 3 AN B, B
IS 1) FRJHHE S 5 B B ) AR AR R AR, 5 P PR B 11
P HOH R AR AR, 455K 3 T, 58 1 B
HEHELHRIE k1 N 9.79 mg-(g-min®5) 1, W P i

T WSz B 750 ) 2 THT R AR BRI R B s 56 2 B BRI G EL4
IR kj_o N 1.49 mg-(g-min®®) 1, [ifi 45 R 1 46 7

Yt 0 2 T B 335 9 B, 39 %8 DA P A8 90 7 R
BRSO P 0 9 A 37 0 R 3 5 L
G 3 BRI A AR ks 8 0.06
mg-(g-min®5) 1, FE BB 71 S O B A3 )
THRES . BRI k1 > hy_o > ks, B
A A8 DB T T B o o T 9,
Lh & 3E 3 S0 HT, BN R0 T O R R A
HHISHAG F H, BE1IHE 41 L 72 T W e ) g i o
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K3 5-AgaCO3/Cuz0 W Eh J1 AR R & 24
Tab. 3 Parameters for fitting the kinetic equation for the adsorption of 5-Ag>CO3/Cu20O

W B A 2R
HE— 2R3 Sy 2 Ay HE = Rh Ry E i
, 0.961 3
991 .87
R 0.9915 0.876 0 0.958 2
kj—1=9.79 mg-(g-min®?)~!
WESH k1 =7.36x10"2 min~* k2 =0.14x1072 g-(mg-min) ! kj_o =149 mg-(g-min®-%)~!

k;_3 = 0.06 mg-(g-min®?)~!

KB, 5-AgaCO3/CuyO KB fe KIS LR AR,
T B A R B 1 R
243 WA DZS

I8 B AL A B E R s A AR e (R
(7)~(9)) K 73 BT W B sk 2 1 #4800 22 2 80, FE0 2
B RS B KT

AT A HBE A
AG = —RTIn K, (7
AG = AH — TAS ®)
JORFEE KT
AH AS
In Kd = —ﬁ + ? (9)
R ESTN W
Ge
InK;=—— 10
n Ky C. (10)
X F: AG kJ/mol)» AH (kl/mol) Fl AS

(J-mol™"-K™Y) 43 il &5 A it B HHBEAR % A2 4GS
A2 T NIV IR SO, K Ky #5115 4L
dm?®/g; R NS4 4L, 8.314 J-mol K.

R4 TR, AG H T AW B2 S H K
AT AG < 0, R NI EE B KM, AG > 0 &
MR E ORI 2O W B R ) R A S
4, 78 25, 35 F145°C &M T, AG ¥R GUE, U
] 5-AgoCO3/CusO X FR A IR B /2 B K ). AH
TN AH > 0, 2 e F A2 W 34 )
AH < 0, P FE 2 26, R4 th AH N
9.842 kJ/mol, ¥t B 5-Ag,CO3/CuyO Wi i R 1 45 (1) 3
T2 WA, T i 2 A F T 5-AgaCO3/CuyO MR
PERE B, X5 2.3 RS R E — B, AS H
KHIWr RGE T T AS > 0, RGP
s AS < 0, RGP D BT, R4 AS N

55.825 J-mol~ 1K, % HH W Bt 751 75 R o e 1 s 1) ik
o o ] V5T ) T R I R 2 B 128290 & | PR,
5-AgyCO3/CuyO W PR T AE I A2 2 R IR A
N o

R4 RS RS S5
Tab. 4 Fitting parameters of the adsorption thermodynamic
model
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Fig. 6 Adsorption-desorption cycling experiments of
5-Ag2CO3/Cuz0 for acid orange
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