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Design Box-Behnken Runs 17
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Model
Factor Name Units Type Subtype Minimum Maximum Coded Values Mean  Std. Dev.
A Triclosan Numeric  Continuous 0.055 20.005 -1.000=0.055 1.000=20.005  10.03  7.05339
B Catalyst  g/L Numeric ~ Continuous 0.1 0.25 -1.000=0.1 1.000=0.25 0.175  0.053033
C Time min Numeric  Continuous 1 15 -1.000=1 1.000=15 8 4.94975
Response  Name Units  Obs Analysis Minimum Maximum Mean Std. Dev. Ratio Trans Model
R1 Removal % 17 Polynomial ~ 29.7827 96.3636 61.6198 14.8951 3.23556 None  Quadratic
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Factor 1 Factor 2 Factor 3 Response 1
Std Run A:Triclosan B:Catalyst C:Time Removal
g/L min %
12 1 10.03 0.25 15 67.6152
13 2 10.03 0.175 8 63.9232
10 3 10.03 0.25 1 36.324
4 4 20.005 0.25 8 67.5606
16 5 10.03 0.175 8 59
2 6 20.005 0.1 8 57.7528
17 7 10.03 0.175 8 63
15 8 10.03 0.175 8 59
7 9 0.055 0.175 15 96.3636
3 10 0.055 0.25 8 79.9091
14 11 10.03 0.175 8 60
1 12 0.055 0.1 8 67.2727
9 13 10.03 0.1 1 29.7827
8 14 20.005 0.175 15 64.5791
11 15 10.03 0.1 15 47.7069
6 16 20.005 0.175 1 64.3839
5 17 0.055 0.175 1 63.3636
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Removal % = -4.56555 - 2.97725 Triclosan +

652.19717 Catalyst + 3.42617 Time - 0.94522

Triclosan * Catalyst - 0.11745 Triclosan *

Time + 6.36521 Catalyst * Time + 0.17062
Triclosan® - 1748.99577 Catalyst? - 0.11815

Time?
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Analysis of variance table [Partial sum of squares - Type III]

Sum of Mean F P-value
Source Squares df Square Value Prob>F
Model 348431 9 387.15 4136  <0.0001 significant
A-Triclosan 346.27 1 346.27 36.99 0.0005
B-Catalyst 298.83 1 298.83 31.92 0.0008
C-Time 84894 1 848.94 90.70  <0.0001
AB 2.00 1 2.00 0.21 0.6579
AC 269.04 1 269.04 28.74 0.0011
BC 44.67 1 44.67 4.77 0.0652
A? 1213.59 1 1213.59 129.65 < 0.0001
B’ 407.53 1 407.53 43.54 0.0003
C’ 141.12 1 141.12 15.08  0.0060
Residual 65.52 7 9.36
Lack of Fit 43.98 3 14.66 2.72 0.1789 not significant
Pure Error 21.54 4 5.39
Cor Total 3549.83 16
Std. Dev. 3.06 R-squared 0.9815
Mean 61.62 Adj R-squared 0.9578
CV.% 4.97 Pred R-squared 0.7923
PRESS 737.31 Adeq Precision 27.687

-2 Log Likelihood  71.18
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0.055 20.005

ATriclosan = 0.487192

C:Time = 14.8977

Desirability = 1.000
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R

0.1 0.25

B:Catalyst = 0.205231

29.7827 96.3636

Removal = 97.5423
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Constraints

Lower Upper Lower Upper
Name Goal Limit Limit  Weight Weight Importance
A:Triclosan 1is in range 0.055  20.005 1 1 3
B:Catalyst  is in range 0.1 0.25 1 1 3
C:Time 1s in range 1 15 1 1 3
Removal maximize 29.7827 96.3636 1 1 5

Solutions

Number Triclosan Catalyst Time Removal Desirability

1 0.487 0.205 14.898 97.542 1.000 Selected
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Background and Objective: Triclosan is one of the substances as anti-
microbial that is used in many of these pharmaceutical products. This
compound can affect human such as reduction of thyroid hormone levels,
antibiotic resistant, and increasing skin cancer. This study evaluated the
performance nanophotocatalysis process UV/Xe/TiO,-GO on triclosan
removal from aqueous solutions.

Materials and Methods: Synthesis of TiO,@GO and its structure was
analyzed by SEM, EDX and FTIR. The effects of pollutant concentration,
catalyst dosage, and contact time on the removal of Triclosan were studied
by DOE software according to response surface methodology. Analysis
of variance test was considered for the influence of parameters. Optimum
process condition was determined by desirability factor.

Results: Optimum conditions regarding concentration of pollutant, contact
time, and catalyst dosage were determined as 0.205 g/L, 14.898 min, and
0.487 mg/L, respectively. Maximum removal efficiency in optimum condition
was 97.542 percent. The catalyst dosage was the most effective parameter in
removal of Triclosan.

Conclusion: Using of TiO,@GO and xenon lamp had acceptable efficiency
for the removal of Triclosan. The use of Xenon lamps alone was economically
affordable.
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