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Table S1. Experimental factors, levels, and the obtained results for CCD design.

. levels
Variables P 0 T v
(A) Vortexing time (min) 1 2 3 4 5
(B) MDES volume (uL) 65 72 78 83 90

(C) Extraction number 1 4 6 7 10
(D) SDS solution concentration (%ow/v) 0 03 05 0.7 1.0
(E) _SDS solution volume (ul) 0 87 150 213 300

Std Run A B C D E Average ER (%) (n=3) obtained from three repeated determinations of
Acenaphtene Phentaphtrene Anthracene Pyrene Benzo (a)
pyrene
6 1 4 72 7 03 87 34.6 304 29.6 27.4 28.8
28 2 4 83 4 07 213 24.5 28.2 27.5 25.4 26.7
14 3 4 72 7 07 87 51.3 59.0 57.5 53.2 55.9
4 4 4 83 4 03 87 53.1 61.1 59.5 55.1 57.9
37 5 378 1 05 150 28.0 322 314 29.1 30.6
1 6 2 72 4 03 87 28.0 322 314 29.1 30.6
46 7 3 78 6 05 150 355 40.8 39.8 36.8 38.7
11 8 2 83 4 07 87 233 347 33.8 313 329
32 9 4 83 7 07 213 26.3 28.0 27.2 252 26.5
38 10 3 78 10 0.5 150 29.1 335 32.6 30.2 31.7
41 11 378 6 05 0 534 61.4 59.8 554 58.2
29 12 2 72 7 07 213 53.6 64.6 62.9 58.3 61.3
25 13 2 72 4 07 213 39.0 39.3 383 355 373
3 4 2 83 4 03 87 439 50.5 49.2 455 47.9
33 15 1 78 6 05 150 332 38.2 37.2 344 36.2
35 16 3 65 6 05 150 453 52.1 50.7 47.0 49.4
8 17 4 83 7 03 87 40.3 46.3 45.1 41.8 43.9
27 18 2 83 4 07 213 394 50.8 49.4 45.8 48.1
18 19 4 72 4 03 213 349 40.1 39.1 36.2 38.0
17 20 2 72 4 03 213 423 48.6 47.4 439 46.1
43 21 3 78 6 05 150 36.5 419 40.8 37.8 39.8
22 2 4 72 7 03 213 39.7 48.6 47.4 439 46.1
50 23 3 78 6 05 150 32.6 28.2 27.5 254 26.7
23 24 2 83 7 03 23 77.1 88.7 86.4 79.9 84.0
39 25 3 78 6 0.0 150 52.0 59.8 58.2 53.9 56.7
42 26 3 78 6 05 300 74.1 85.2 83.0 76.8 80.8
9 27 2 72 4 07 87 30.9 28.2 27.5 25.4 26.7
10 2804 72 4 07 87 56.4 64.8 63.1 58.5 61.5
45 29 3 78 6 05 150 33.7 38.8 37.8 35.0 36.7
12 30 4 83 4 07 87 26.4 304 29.6 27.4 28.8
34 31 5 78 6 05 150 36.5 419 40.8 37.8 39.8
24 32 4 83 7 03 213 53.7 68.1 66.3 61.4 64.5
30 33 4 72 7 07 213 44.6 51.3 50.0 46.3 48.6
7 34 2 83 7 03 87 44.0 50.6 493 45.6 48.0
26 35 4 72 4 07 213 36.5 42.0 40.9 37.8 39.8
13 36 2 72 7 07 87 30.8 354 34.5 31.9 33.6
16 37 4 83 7 07 87 23.5 27.0 26.3 244 25.6
2 38 4 72 4 03 87 473 54.4 53.0 49.0 51.5
48 39 3 78 6 05 150 31.2 359 34.9 324 34.0
31 40 2 83 7 07 213 48.2 55.4 54.0 50.0 52.5
47 41 378 6 05 150 35.0 40.3 39.2 36.3 38.1
5 42 2 72 7 03 87 20.6 19.8 19.3 17.8 18.7
40 43 3 78 6 1.0 150 28.2 324 31.6 29.2 30.7
20 4 4 83 4 03 213 524 60.3 58.7 54.3 57.1
36 45 3 90 6 05 150 423 48.6 47.4 439 46.1
49 46 3 78 6 05 150 32.6 435 423 39.2 41.2
21 47 2 72 7 03 213 52.8 68.1 66.3 61.4 64.5
19 48 2 83 4 03 213 70.1 80.6 78.5 72.7 76.4
44 49 3 78 6 05 150 43.0 30.7 29.9 27.7 29.1
15 50 2 83 7 07 87 20.8 23.9 23.3 21.6 22.7




Table S2. Results of ANOVA for CCD design for acenaphtene.

Source Sum of Squares df Mean Square F-value p-value
Model 8067.09 20 403.35 55.97 <0.0001 Significant
A-Vortexing time 3.08 1 3.08 0.4275 0.5184
B-Solvent volume 6.34 1 6.34  0.8791 0.3562
C-Extraction number 599 1 5.99  0.8309 0.3695
D-Surfactant percent 1076.04 1 1076.04  149.30 <0.0001
E-Surfactant volume 1010.82 1 1010.82  140.26 <0.0001
AB 404.89 1 404.89 56.18 <0.0001
AC 73.68 1 73.68 10.22 0.0033
AD 2195 1 21.95 3.05 0.0915
AE 1254.00 1 1254.00 174.00 <0.0001
BC 455 1 455 0.6307 0.4336
BD 1874.86 1 1874.86  260.14 <0.0001
BE 166.23 1 166.23 23.07 <0.0001
CDh 3206 1 32.06 4.45 0.0437
CE 31535 1 315.35 43.76 < 0.0001
DE 121.87 1 121.87 16.91 0.0003
A 0.3539 1 0.3539  0.0491 0.8262
B2 125.87 1 125.87 17.47 0.0002
C? 7831 1 78.31 10.87 0.0026
D? 4024 1 40.24 5.58 0.0251
E? 1406.87 1 1406.87 19521 <0.0001
Residual 209.00 29 7.21
Lack of Fit 115.77 22 526  0.3951 0.9548 Not significant
Pure Error 9324 7 13.32
Cor Total 8276.09 49




Table S3. Results of ANOVA for CCD design for phentaphtrene.

Source Sum of df Mean F- p-value
Squares Square value
Model 11626.99 20 581.35 19.98 <0.0001 Significant
A-Vortexing time 11.89 1 11.89  0.4089 0.5276
B-Solvent volume 56.15 1 56.15 1.93 0.1753
C-Extraction 11.02 1 11.02  0.3790 0.5430
number
D-Surfactant 1446.49 1 1446.49 49.73  <0.0001
percent
E-Surfactant 1691.05 1 1691.05 58.13  <0.0001
volume
AB 614.72 1 614.72 21.13  <0.0001
AC 128.05 1 128.05 4.40 0.0447
AD 2472 1 2472 0.8498 0.3642
AE 1617.49 1 1617.49 55.60 <0.0001
BC 4042 1 40.42 1.39 0.2481
BD 2280.03 1 2280.03 78.38 < 0.0001
BE 101.38 1 101.38 3.49 0.0721
CD 3520 1 35.20 1.21 0.2804
CE 673.13 1 673.13 23.14  <0.0001
DE 32361 1 323.61 11.12 0.0023
A? 11.15 1 11.15 0.3832 0.5407
B? 286.46 1 286.46 9.85 0.0039
C? 37.87 1 37.87 1.30 0.2632
D? 128.10 1 128.10 4.40 0.0447
E? 2223.84 1 2223.84 76.45  <0.0001
Residual 843.60 29 29.09
Lack of Fit 632.88 22 28.77  0.9557 0.5713 Not
significant
Pure Error 210.71 7 30.10
Cor Total 12470.59 49




Table S4. Results of ANOVA for CCD design for anthracene.

Source Sum of df Mean F- p-value
Squares Square value
Model 11028.28 20 551.41 19.98  <0.0001 significant
A-Vortexing time 11.28 1 11.28 0.4089 0.5276
B-MDES volume 5326 1 53.26 1.93 0.1753
C-Extraction number 1046 1 10.46  0.3790 0.5430
D-SDS solution 1372.01 1 1372.01 49.73  <0.0001
concentration
E-SDS solution volume 1603.98 1 1603.98  58.13  <0.0001
AB 583.06 1 583.06 21.13  <0.0001
AC 12146 1 121.46 4.40 0.0447
AD 2345 1 23.45 0.8498 0.3642
AE 153420 1 153420  55.60 <0.0001
BC 3834 1 38.34 1.39 0.2481
BD 2162.63 1 2162.63 78.38  <0.0001
BE 96.16 1 96.16 3.49 0.0721
CD 3339 1 33.39 1.21 0.2804
CE 638.47 1 638.47  23.14 <0.0001
DE 30695 1 306.95 11.12 0.0023
A? 10.57 1 10.57 0.3832 0.5407
B? 271.71 1 271.71 9.85 0.0039
C? 3592 1 35.92 1.30 0.2632
D? 121.50 1 121.50 4.40 0.0447
E? 210932 1 2109.32 7645 <0.0001
Residual 800.16 29 27.59
Lack of Fit 600.29 22 27.29 0.9557 0.5713 not
significant
Pure Error 199.86 7 28.55
Cor Total 11828.43 49




Table S5. Results of ANOVA for CCD design for pyrene.

Source Sum of df Mean F- p-value
Squares Square value
Model 9452.47 20 472.62 19.98 < significant
0.0001
A-Vortexing time 9.67 1 9.67 0.4089 0.5276
B-MDES volume 45.65 1 45.65 1.93  0.1753
C-Extraction number 896 1 896 03790 0.5430
D-SDS solution 117597 1 1175.97 49.73 <
concentration 0.0001
E-SDS solution volume 137479 1 137479  58.13 <
0.0001
AB 499.75 1 499.75  21.13 <
0.0001
AC 104.10 1 104.10 440 0.0447
AD 20.10 1 20.10 0.8498 0.3642
AE 131498 1 131498  55.60 <
0.0001
BC 3286 1 32.86 1.39  0.2481
BD 1853.61 1 1853.61 78.38 <
0.0001
BE 8242 1 82.42 349 0.0721
CD 28.62 1 28.62 1.21  0.2804
CE 54724 1 54724  23.14 <
0.0001
DE 263.09 1 263.09 11.12  0.0023
A? 9.06 1 9.06 0.3832 0.5407
B2 232.88 1 232.88 9.85 0.0039
C? 30.78 1 30.78 1.30 0.2632
D? 104.14 1 104.14 440 0.0447
E? 180793 1 1807.93 76.45 <
0.0001
Residual 685.82 29 23.65
Lack of Fit 514.52 22 23.39 09557 0.5713 not
significant
Pure Error 171.30 7 24 .47
Cor Total 10138.29 49




Table S6. Results of ANOVA for CCD design for benzo (a) pyrene.

Source Sum of df Mean F- p-value
Squares Square value
Model 10445.39 20 522.27 19.98 < Significant
0.0001
A-Vortexing time 10.68 1 10.68 0.4089  0.5276
B-MDES volume 5044 1 50.44 1.93 0.1753
C-Extraction number 990 1 9.90 03790 0.5430
D-SDS solution 1299.49 1 1299.49 49.73 <
concentration 0.0001
E-SDS solution volume 1519.20 1 1519.20 58.13 <
0.0001
AB 55225 1 552.25 21.13 <
0.0001
AC 115.04 1 115.04 440 0.0447
AD 2221 1 2221 0.8498 0.3642
AE 1453.11 1 1453.11 55.60 <
0.0001
BC 36.31 1 36.31 1.39 0.2481
BD 2048.32 1 2048.32 78.38 <
0.0001
BE 91.07 1 91.07 349 0.0721
CD 31.62 1 31.62 1.21  0.2804
CE 604.72 1 604.72 23.14 <
0.0001
DE 290.73 1 290.73 11.12  0.0023
A2 10.02 1 10.02 0.3832  0.5407
B2 25735 1 257.35 9.85 0.0039
c? 34.02 1 34.02 1.30 0.2632
D? 115.08 1 115.08 4.40 0.0447
E? 1997.84 1 1997.84 76.45 <
0.0001
Residual 757.86 29 26.13
Lack of Fit 568.56 22 25.84 09557 0.5713 Not
significant
Pure Error 189.30 7 27.04
Cor Total 11203.25 49




