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Abstract: For the purpose of removing hexavalent chromium and ciprofloxacin from wastewater by the process of photocata-
lytic synchronization, 1T/2H O—MoS.@S—pCN composite photocatalytic material was synthesized using a simple one—step
hydrothermal reaction method. In this study, a response surface experiment was conducted with the objectives to investigate
the efficiencies of photocatalytic reduction of hexavalent chromium and oxidation of ciprofloxacin under different scenarios

O+

i.e., the parameters of catalyst dosage, the value of pH, Cr*" concentration, and ciprofloxacin concentration. Consequently,
the experiment showed the results of single—factor analysis: catalyst dosage, the value of pH, ciprofloxacin concentration, and
hexavalent chromium concentration were the parameters that considerably impacted on the conversion efficiency of photocata-
lytic hexavalent chromium and ciprofloxacin; and the model set up through the response surface optimization experiment
showed the P value was less than 0.000 1, the lack—of—fit term greater than 0.05, and the determination coefficient R* being
close to 1, indicating a high correlation between the actual value and the predicted value. In addition, the optimal process
condition predicted by the model, i.e., the removal rates of hexavalent chromium and ciprofloxacin reached the highest was:
a pH of 3.00, the catalyst dosage of 60.00 mg, the CIP concentration of 5.04 mg/L and the initial concentration of hexavalent
chromium being 5.01 mg/L.
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Table 2 Experimental design and results for response surface analysis

Run  A:Cr(VDAILARHE/(mg-L™)

B:CIP IR 4 /(mg - L)

C:pH  D:AELFIAS N /mg

Y. : Cr(VD) 22 B5:%/%

Y.: CIP J:B5%/%

1 -1 1 0 0 24.8 75.8
2 0 1 -1 0 23.6 55.1
3 0 0 0 0 12.6 79.6
4 0 1 0 -1 2.8 8.9
5 0 0 0 0 10.9 74.0
6 0 0 -1 1 51.5 95.1
7 0 0 0 0 13.1 77.4
8 1 0 0 1 10.3 98.6
9 1 0 0 -1 3.8 33.7
10 -1 -1 0 0 37.1 99.6
11 1 -1 0 0 6.4 99.7
12 0 -1 1 0 7.5 99.7
13 -1 0 1 0 23.4 92.5
14 0 0 1 1 9.5 86.9
15 1 0 -1 0 19.3 74.7
16 0 1 1 0 7.0 37.7
17 0 0 0 0 1.1 65.3
18 0 -1 0 -1 4.1 66.3
19 1 0 1 0 4.2 58.9
20 0 -1 0 1 21.5 99.5
21 -1 0 0 -1 16.7 34.6
22 -1 0 -1 0 53.8 73.3
23 0 0 1 -1 7.4 23.0
24 0 1 0 1 14.5 81.7
25 -1 0 0 1 40.4 94.6
26 1 1 0 0 4.0 41.9
27 0 0 -1 -1 13.2 36.5
28 0 0 0 0 11.2 58.8
29 0 -1 -1 0 32.3 99.0
#3 Y. BRI E N
Table 3 Analysis of variance of Y, regression mode
J7 25K E A th B ¥y FAH PlE 2
A 5370.73 14 383.62 87.31 <0.000 1 ok
A 1830.27 1 1830.27 416.56 <0.000 1 ok
B 86.4 1 86.4 19.67 0.000 6 ok
c 1512.01 1 1512.01 344.13 <0.000 1 ok
D 828.34 1 828.34 188.53 <0.000 1 ok
AB 24.5 1 24.5 5.58 0.033 2 o
AC 58.52 1 58.52 13.32 0.002 6 ok
AD 73.96 1 73.96 16.83 0.001 1 ok
BC 16.81 1 16.81 3.83 0.070 7
BD 8.12 1 8.12 1.85 0.195 4
CD 327.61 1 327.61 74.56 <0.000 1 ok
A? 260.66 1 260.66 59.33 <0.000 1 ok
B® 6.3 1 6.3 1.43 0.250 9
C 355.36 1 355.36 80.88 <0.000 1 ok
D? 0.496 5 1 0.496 5 0.113 0.741 7
Bez: 61.51 14 4.39
PR 57.52 10 5.75 5.77 0.0529
a7 3.99 4 0.997
pevill 5432.24 28
R? 0.988 7
Riq 0.977 4

I 25 A (P<0.05) 3+ 2 5l i 3 (P<0.01) ., Rl
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Table 4 Analysis of variance of Y. regression mode
VB Rl H Yo7 F{E PAH i
Y 18 738.66 14 1338.48 23.51 <0.000 1 ok
A 329.7 1 329.7 5.79 0.030 5 &
B 5 750.94 1 5750.94 101.02 <0.000 1 ok
C 102.08 1 102.08 1.79 0.201 9
D 10 407.63 1 10 407.63 182.82 <0.000 1 ok
AB 289 1 289 5.08 0.040 8 *
AC 306.25 1 306.25 5.38 0.036 *
AD 6 1 6 0.105 4 0.750 2
BC 81.9 1 81.9 1.44 0.250 3
BD 392.04 1 392.04 6.89 0.02 *
CD 7.02 1 7.02 0.123 4 0.730 7
A? 146.76 1 146.76 2.58 0.130 7
B’ 63.62 1 63.62 1.12 0.308 4
C’ 5.62 1 5.62 0.098 7 0.758
D? 655.91 1 655.91 11.52 0.004 4 sk
hR2 797.01 14 56.93
AU 491.76 10 49.18 0.644 4 0.739 3
aliiR 2% 305.25 4 76.31
payill 19 535.67 28
R} 0.959 2
Risp 0.918 4
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Fig.4 Plots of normal probability and residuals, predicted and actual values of Cr(VI)
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Fig.5 Plots of normal probability and residuals, predicted and actual values of CIP
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