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32 Table S1. Analysis of variance (ANOVA) for the dyes adsorption.

Source of Dft % R CG %R RB % R DB
variation SSh MSe F-value | P-value SS MS F-value | P-value | SS MS F-value | P-value
Model 271 9309.5 | 344.77 | 81.987 | <0.0001 10630 | 393.69 | 1050.31 | <0.0001 | 5144.4 | 190.54 | 113.747 | <0.0001
A 1| 856.98 | 856.98 | 203.76 | <0.0001 | 459.65 | 459.65 | 1226.28 | <0.0001 | 429.25 | 429.25 | 256.254 | <0.0001
B 1] 798.80 | 798.80 | 189.94 | <0.0001 978.59 | 978.59 | 2610.72 | <0.0001 | 363.42 | 363.42 | 216.957 | <0.0001
C 1| 146.89 | 146.89 | 34.928 | 0.001975 | 241.78 | 241.78 | 645.032 | <0.0001 | 13.834 | 13.834 | 8.25859 | 0.03484
D 1] 161.28 | 161.28 | 38.350 | 0.001602 | 153.30 | 153.30 | 408.981 | <0.0001 | 22.646 | 22.646 | 13.5196 | 0.01434
E 1| 717.83 | 717.83 | 170.69 | <0.0001 759.33 | 759.33 | 2025.78 | <0.0001 | 431.59 | 431.59 | 257.655 | <0.0001
F 1] 32.000 | 32.000 | 7.6091 | 0.03991 50.000 | 50.000 | 133.392 | <0.0001 | 93.571 | 93.571 | 55.8608 | 0.000677
AB 1| 12471 | 124.71 | 29.655 | 0.002836 | 334.71 | 334.71 | 892.947 | <0.0001 | 97.318 | 97.318 | 58.0977 | 0.000618
AC 1] 33443 | 33443 | 79.522 | 0.000295 | 161.93 | 161.93 | 431.991 | <0.0001 | 132.37 | 132.37 | 79.0202 | 0.000299
AD 1| 288.86 | 288.86 | 68.685 | 0.000418 | 1679.6 | 1679.6 | 4480.98 | <0.0001 | 210.51 | 210.51 | 125.669 | <0.0001
AE 1| 8.1758 | 8.1756 | 1.9441 | 0.2220 250.71 | 250.71 | 668.856 | <0.0001 | 29.547 | 29.547 | 17.6394 | 0.008490
AF 1| 20.318 | 20.316 | 4.8312 | 0.07929 144.72 | 144.72 | 386.093 | <0.0001 | 19.936 | 19.936 | 11.9017 | 0.01824
BC 1| 480.00 | 480.00 | 114.14 | 0.000124 | 849.06 | 849.07 | 2265.20 | <0.0001 | 529.08 | 529.08 | 315.851 | <0.0001
BD 1| 40.673 | 40.673 | 9.6712 | 0.02655 6.4516 | 6.4516 | 17.2119 | 0.00892 | 37.149 | 37.149 | 22.1775 | 0.005293
BE 1| 590.37 | 590.37 | 140.38 | <0.0001 79.924 | 79.924 | 213.224 | <0.0001 | 332.70 | 332.70 | 198.616 | <0.0001
BF 1| 302.66 | 302.66 | 71.966 | 0.000374 | 161.85 | 161.85 | 431.783 | <0.0001 | 195.37 | 195.37 | 116.636 | 0.000118
CD 1| 4.2539 | 4.2539 | 1.0115 | 0.3607 7.8961 | 7.8961 | 21.0656 | 0.0059 7.4256 | 7.4256 | 4.4330 ] 0.08913
CE 1] 33.034 | 33.034 | 7.8549 | 0.03787 160.02 | 160.02 | 426.915 | <0.0001 | 14.063 | 14.063 | 8.39513 | 0.03389
CF 1| 529.41 | 529.41 | 125.88 | <0.0001 859.37 | 859.37 | 2292.66 | <0.0001 | 255.95 | 255.95 | 152.798 | <0.0001
DE 1| 787.24 | 787.24 | 187.19 | <0.0001 1063.0 | 10630 | 2835.8 | <0.0001 | 465.13 | 465.13 | 277.678 | <0.0001
DF 1| 247.67 | 247.67 | 58.891 | 0.000599 | 86.583 | 86.583 230.99 | <0.0001 | 384.36 | 384.36 | 229.455 | <0.0001
EF 1| 80.147 | 80.147 | 19.058 | 0.007253 | 742.29 | 742.29 | 1980.32 | <0.0001 | 23.814 | 23.814 | 14.2169 | 0.01302
A2 1| 367.99 | 367.99 | 87.503 | 0.000235 | 7.7260 | 7.7260 | 20.6117 | 0.00617 | 282.25 | 282.25 | 168.502 | <0.0001
B? 1| 233.30 | 233.30 | 55.476 | 0.000688 | 806.11 | 806.11 | 2150.57 | <0.0001 | 214.89 | 214.89 | 128.289 | <0.0001
C? 1| 139.15] 139.15| 33.088 | 0.002228 | 3.2845 | 3.2845 | 8.76246 | 0.03151 | 78.182 | 78.182 | 46.6734 | 0.001025
D? 1] 1071.8 | 1071.8 | 254.86 | <0.0001 135.65 | 135.65 | 361.894 | <0.0001 | 19.521 | 19.521 | 11.6536 | 0.01897
E? 1| 40.229 | 40.229 | 9.5659 | 0.02707 0.0903 | 0.0903 | 0.24099 | 0.6443 13.872 | 13.872 | 8.28143 | 0.03468
F? 1| 1502.5 | 1502.5 | 357.26 | <0.0001 1659.9 | 1659.9 | 4428.49 | <0.0001 | 683.49 | 683.49 | 408.035 | <0.0001
Residual 51 21.028 | 4.2055 1.8742 | 0.3748 8.3754 | 1.6751
Lack of Fit 1| 12.424 | 12.424 | 5.7766 | 0.07408 1.0351 | 1.0351 | 4.93441 | 0.09048 | 0.2498 | 0.2498 | 0.12297 | 0.7435
Pure Error 4| 8.6032 | 2.1508 0.8391 | 0.2098 8.1256 | 2.0314
Cor Total 32 | 9330.5 10631 5152.8

33 @ Degree of freedom, Sum of Square, Mean of Square.
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Table. S2. Quality of quadratic model based on R?, CV% and SD.

Response R% CG R% RB R% DB
Coefficient of variation (CV %) 3.960 1.181 3.281
Standard deviation (SD) 2.051 0.6122 1.294
Adequate precision (AP) 34.83 137.4 44.22
Mean 51.78 51.83 39.45
R-Squared (R?) 0.9977 0.9998 0.9984
Adj R-Squared (Adj-R?) 0.9856 0.9989 0.9896




60 Table S3. Dependence among neuron number at hidden layer, MSE and R?

61
62

63
64

CG RB DB
NO. Train Test Train Test Train Test
neurons MSE R? MSE R? MSE R? MSE R? MSE R? MSE R2
1 0.000104 | 0.997869 | 0.005041 | 0.831757 || 0.000565 | 0.988798 | 0.009590 | 0.576922 |]0.000188| 0.008668 | 0.996276 | 0.654262
2 0.000094 | 0.998072 | 0.077629 | 0.987409 || 0.000076 | 0.998491 |0.002895 | 0.872278 |]0.000076| 0.099568 | 0.998491 | 0.879928
3 0.000094 | 0.998072 | 0.007763 | 0.994091 0.000074 | 0.998541 | 0.009307 | 0.958941 ||0.000076| 0.006290 | 0.998491 | 0.872278
4 0.000097 | 0.998020 | 0.005525 | 0.999724 || 0.000073 | 0.998552 | 0.008674 | 0.961734 |]0.000076| 0.008531 | 0.998487 | 0.838476
5 0.000095 | 0.998054 | 0.001945 | 0.965082 || 0.000041 | 0.999987 | 0.003325 | 0.999906 ||0.000076| 0.007843 | 0.998487 | 0.891176
6 0.000093 | 0.998109 | 0.002068 | 0.930988 || 0.000074 | 0.998539 | 0.008304 | 0.942457 |{0.000093| 0.004699 | 0.999981 | 0.999602
7 0.000093 | 0.998104 | 0.002116 | 0.929373 || 0.000073 | 0.998555 | 0.007407 | 0.937915 |]0.000113| 0.007261 | 0.997472 | 0.998040
8 0.000093 | 0.998104 | 0.002135 | 0.928754 || 0.000076 | 0.998500 | 0.004477 | 0.934861 ||0.000076| 0.007252 | 0.997926 | 0.950111
9 0.000092 | 0.998111 | 0.002433 | 0.918782 || 0.000076 | 0.998500 | 0.006330 | 0.897222 |]0.000093| 0.007246 | 0.997927 | 0.939381
10 0.000093 | 0.998107 | 0.002553 | 0.914797 || 0.000080 | 0.998411 | 0.005358 | 0.895996 ||0.000093| 0.072435 | 0.997928 | 0.938865
11 0.000104 | 0.997869 | 0.005041 | 0.831757 || 0.000188 | 0.996276 | 0.007830 | 0.654555 |{0.000093| 0.005243|0.997927 | 0.938860
12 0.008640 | 0.823445 | 0.007481 | 0.750322 || 0.000077 | 0.998465 | 0.009506 | 0.889437 ||0.008783| 0.002142 | 0.803596 | 0.801206
13 0.004545 | 0.907130 | 0.008972 | 0.700550 || 0.000079 | 0.998429 | 0.004910 | 0.871603 ||0.000188| 0.004252 | 0.996276 | 0.654016
14 0.000099 | 0.997980 | 0.009234 | 0.691804 || 0.000176 | 0.996514 | 0.008531 | 0.623665 ||0.000093| 0.004261 | 0.997929 | 0.938610
15 0.005172 | 0.894311 | 0.011471 | 0.617142 || 0.000078 | 0.998449 | 0.005722 | 0.747567 ||0.000093| 0.004270 | 0.996167 | 0.937923
16 0.005173 | 0.894302 | 0.011480 | 0.616860 || 0.000079 | 0.998428 |0.004934 | 0.870556 ||0.000565| 0.004272 | 0.998449 | 0.796293
17 0.005177 | 0.894223 | 0.011489 | 0.616537 || 0.000079 | 0.998427 | 0.004949 | 0.869894 ||0.000093| 0.004364 | 0.996276 | 0.783982
18 0.005180 | 0.894163 | 0.011514 | 0.615709 || 0.000077 | 0.998463 | 0.004897 | 0.783982 ||0.000093| 0.004399 | 0.996274 | 0.751878
19 0.005182 | 0.894112 | 0.011517 | 0.615631 || 0.000193 | 0.996167 | 0.005624 | 0.751878 |]0.000092| 0.004403 | 0.996276 | 0.747567
20 0.005181 | 0.894144 | 0.011518 | 0.615594 || 0.000081 | 0.998389 |0.003123 | 0.862235 |[0.000188| 0.004618 | 0.996276 | 0.653818
21 0.005184 | 0.894075 | 0.011518 | 0.615585 || 0.000076 | 0.998497 | 0.003168 | 0.860248 |[0.000239| 0.004897 | 0.996276 | 0.807836
22 0.005187 | 0.894010 | 0.011558 | 0.614242 || 0.000188 | 0.996274 | 0.007824 | 0.654840 ||0.000092| 0.005624 | 0.996276 | 0.654555
23 0.005205 | 0.893636 | 0.011575 | 0.613696 || 0.000082 | 0.998382 | 0.004185 | 0.815374 |]0.000093| 0.005722 | 0.996514 | 0.654262
24 0.005192 | 0.893910 | 0.011577 | 0.613615 || 0.000078 | 0.998449 | 0.004186 | 0.815319 |[0.000092| 0.007820 | 0.996549 | 0.654016
25 0.005202 | 0.893695 | 0.011591 | 0.613157 || 0.000078 | 0.998449 |0.004190| 0.815173 |[0.000093| 0.007824 | 0.988798 | 0.653818




65 Table S4. Kinetic parameters for the adsorption of dyes using 0.010 g Ni doped FeO(OH)-NWs-AC as
66 well as 15 mg L' of each dye in single component.

67
68
69
70
71
72
73
74
75
76

Model Parameters CG RB DB
First-order- kinetic k; (min!) 0.216 0.111 0.125
Qe (cale) (Mg g1 13.690 12.30 7.890
R? 0.950 0.822 0.861
k, (min!) 0.009 0.0178 0.0145
Pseudo-second-order-kinetic | g.(calc) (mg g') 86.350 112.630 115.350
R? 0.996 0.999 0.999
Intraparticle diffusion Kgir(mg g min'?) 7.490 1.360 2.340
C(mggh) 9.350 11.730 10.770
R? 0.986 0.963 0.973
Elovich B (mg g! min!) 0.363 1.530 2.607
a(gmg?h) 239.630 325.101 210.20
R? 0.985 0.926 0.922
Experimental Data Jo (expy) (Mg g7 80.79 109.54 112.36
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77
78 Fig. S1. Profiles for predicated values and desirability function for removal percentage of CG, RB and DB. Dashed line indicates current values
79 after the optimization.
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Fig. S2. Distribution of residuals, (a): CG; (b): RB; (¢): BD



