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Table 1 Experimental parameters levels and range

2

K . A o
X,/min X,/(g-L7) X,
-1 180 0.2 2
0 390 0.3 5
1 600 0.4 8
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M) SO TR S5 3 B H AN R 3R 2 o . it —
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B 5 1 A0 pH 22 (8] 19 — ¥k 22 3 =X ] )3 77 /R
K(2) Frow
q, =284.88 + 11.71X, — 59.44X, + 5. 18X, -
8.59X X, + 2.83X,X, + 0.84X,X, -
18.65X; + 14.03X; - 14.57X;, (2)
FRRIIAHEREL R 4 0.999 6, F I 2 Ay
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Table 2 Experimental design and response values

JFH X/min X,/(g-L7) X, q/(mg-g")
1 180 0.2 5 319.23
2 600 0.2 5 360. 12
3 180 0.4 5 217. 60
4 600 0.4 5 224.13
5 180 0.3 2 238.78
6 600 0.3 2 256.23
7 180 0.3 8 241. 43
8 600 0.3 8 270. 21
9 390 0.2 2 338.45
10 390 0.4 2 217.82
11 390 0.2 8 349.19
12 390 0.4 8 231.92
13 390 0.3 5 283.12
14 390 0.3 5 284. 45
15 390 0.3 5 286. 12
16 390 0.3 5 285.76
17 390 0.3 5 284.97
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Table 3 Analysis of variance for adsorption of RhB onto Fe/Cu nanocomposites

LE-E3 5 il BN ¥ 2% FAE P{H PR
i 33 021.25 9 3 669. 03 1 086.79 <0. 000 1 e
X, 1 096.29 1 1 096.29 539. 86 <0.000 1 —
X, 28 264.91 1 28 264.91 13 918. 85 <0.000 1 —
X, 214.97 1 214.97 105. 86 <0.000 1 —
XX, 295.15 1 295.15 145. 35 <0.000 1 —
XX, 32.09 1 32.09 15.8 0. 005 4 —
X, X, 2.82 1 2.82 1.39 0.276 9 —
w2 14. 21 7 2.03 — — —
e 49 TH 8.61 3 2.87 2.05 0.249 6 FNTES
M 33 035. 46 16 — — — —
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Figure 1 Three-dimensional response surface plots of RhB absorption capacity
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Figure 2 Non-linear fitted curve with isotherms model
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Table 4 Parameters of adsorption isotherm

LAY B 298 K 308 K 318 K
q,/(mg-g’')  452.76  463.59  473.35
. K/(Lemg™)  0.13 0.16 0.20
Langmuir )
X 10. 36 8.35 14.02
R? 0.9871 0.9880 0.981 3
A, 83.34 99.81  145.48
Redlich B, 0.26 0.29 0.43
edlicn-
g 0.94 0.94 0.93
Peterson )
X 4.24 7.41 2.31
R? 0.9966 0.997 0 0.997 8
q../(mg-g™")  484.18 490.63  509.65
K/(L-mg"') 0.11 0.14 0.17
Sips m 0.76 0.78 0.72
X’ 0.51 0. 69 0.54
R? 0.9986 0.9978 0.998 6
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Table 5 Comparison of adsorption capacities of

RhB on various adsorbents
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Figure 3 Regression curves of experimental data for
RhB adsorption with pseudo first-order, pseudo second-
order and intra-particle diffusion kinetic models
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Table 6 Parameters of adsorption kinetic model

Y B2 298 K 308 K 318K
E— k,/(min™") 0.0284 0.0296 0.0309
%3 o
Jyae g0/ (mg-g) 346.52  359.19  371.92
Ji 12 R’ 0.9682 0.968 5 0.968 8
e ky/(g-(mg-min)™")  1.06x10™* 1.07x107* 1.08x10™*
G g/ (mgeg) 375.52  388.36 401.28
N g,/ (mgeg™) 361.37  374.21 388.91
R R’ 0.996 4 0.9972 0.996 9
k,/(mg-(g-min "*)7")  34.68 36.46  38.36
C,/(mg-g™") 1.99 2.69 3.21
i R, 0.9945 0.9797 0.9919
KL k,/(mg-(g-min *)™) 921 9.26 9.30
N C,/(mg-g™") 200.04  212.31 225.55
¥ R, 0.9677 0.9688 0.9748
s k,/(mg-(gemin'?)™") 2,45 2.46 2.51
C,/(mg-g™") 303.19  316.06 328.29
R, 0.9538 0.9443 0.9825

AL 1R AR O FR 2 R”>0. 996 , W5 B 32 236 3 4 B k8
F% S8 I T 8 s A R T B AT, OF B gl fE
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ARG M 15 R W R R o — SR B T AR R <
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Figure 4 The SEM image of Fe/Cu nanocomposites
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Adsorption Characteristics of Fe/Cu Nanocomposites to Rhodamine B

JIA Ruijuan', WANG Yucui', CHANG Chun'?, HAN Xiuli'?

(1.School of Chemical Engineering, Zhengzhou University, Zhengzhou 450001, China; 2.Henan Center for Outstanding Overseas
Scientists, Zhengzhou 450001, China)

Abstract ; Fe/Cu nanocomposites prepared from sweet potato leaves were investigated for the removal of Rhodamine
B(RhB) from aqueous solution. The effects of various parameters such as adsorption time, adsorbent dosage and pH
were optimized by response surface methodology (RSM). The adsorption equilibrium data were well fitted with Sips
model, and the thermodynamic study indicated that the adsorption process was a spontaneous endothermic process.
The pseudo-second order kinetics model could describe well the adsorption process of RhB onto Fe/Cu nanocompos-
ites. At 298 K, the maximum adsorption capacity of Fe/Cu nanocomposites for RhB was 484. 18 mg/g, indicating
that Fe/Cu nanocomposites had a good application in RhB waste water treatment.

Key words: Rhodamine B; Fe/Cu nanocomposites; response surface methodology ; sweet potato leaf; adsorption

(b5 25 1)
Preparation and Properties of Novel N, S-Codoped Microporous Carbon

CHUI Ningbo, HUANG Jiajia, YUAN Siguo, TIAN Zhihong

(School of Chemical Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract; N, S-Co doped microporous carbons ( CPCT-X) were prepared by potassium hydroxide activation
method at different carbonization temperatures using porous organic polymer ( PCT) synthesized by a simple
Friedel-Crafts alkylation reaction between melamine and thiophene as carbon precursors. The effect of carboni-
zation temperature on the BET and pore sizes was investigated, and the CO, capture and electrochemistry prop-
erties of CPCT-X with different pore structures and N, S contents were also conducted. The results suggested
that CPCT-X had a large specific surface area (1 629 m”+g™') and high micropore porosity (96.7%) , and
showed a good CO, capture performance at the carbonization temperature of 600 C (5.5 mmol/g, 273 K,
0.1 MPa). Meanwhile, the specific capacity could reach 210 F/g at a current density of 0.5 A/g when the
carbonization temperature was 700 °C .

Key words: porous materials; microporous carbon; co doping; CO, adsorption; supercapacitors



