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APPENDICES




Appendix 1. Raw data acquired during start-up period

Day Si Se pH | pH | Xa-TSS | Xa-VSS VOA ALK
(day) | (gCOD/L) (gCOD/L) | (Si) | (Se) (g/L) (g/L) (mg HAc/L) | (mg CaCO3/L)
1 3.512 1.321 7.5 | 7.1 | 7.231 4.501 71.0 1043.0
3 3.511 1.161 75 | 1.2
5 3.451 0.958 7.0 || 7.1
7 3.622 1.001 760 | 7.2
10 3.510 0.894 7.6 | 7.2 | 8.573 4.774 126.0 1293.0
12 3.502 0.625 7.5 |71
14 3.488 0.741 75| 7:0
16 5.101 1.842 7.6 | 6.8 401.0 1185.0
18 5.031 1.211 7.4 1 7.1
20 4.896 0.966 7.4 1 7.0
22 5.263 0.852 7.5
24 5.104 0.456 7.6 | 7.1 | 10.332 5.011 112.0 1559.0
26 5.006 0.589 7.5 102.0 861.0
28 4.889 0.482 74| 71 1055.0
30 6.895 1.120 7.4 | 6.9 265.0
32 6.997 0.855 7.5
34 7.065 0.810 75
36 7.151 0.443 7.1 | 12.058 6.123 119.0 1608.0
38 8.561 0.958 262.0 1208.0
40 8.551 0.451 7.5 7.0
42 8.504 0.385
46 10.041 1.106 7.5 4 6.8 189.0
48 9.965 0.134 TS 13.322 6.974 96.0 1829.0
49 10.896 0.477 74| 7.1
52 11.002 0.385
54 10.564 0.299 7.5 %1.0 1798.0
56 10.098 0.212 7.4 7.1
58 10.563 0.251 7.5
60 9.986 0.151 7.5 | 7.1 | 14.062 6.962 51.0 1659.0




Appendix 2. Nonlinear least squares parameter estimation

Initial parameter values were

k KL K4 b
1.43 1.227 0.021 0.15

After 4 iteration(s), converged parameter estimates are

1.2689 1.00065 0.0267561 0.16040
X(1) X2 X(3) X(4) OBS ETA Resid OBS ETA Resid
HRT Si Xe SRT Se Xa
0.4 10.67 0.824 1491 3.815 3.561 0.2535 30.71 29.49 1.227
0.5 10.96 0.897 17.49 2.473 2.642 -0.1692 31.38 32.63 -1.256
0.8 10.37 0.813 30.29 0.832 0.9716  -0.1396 30.79 32.46 -1.672
1.0 10.28 0.758 38.66 0.535 0.5891 -0.05415 29.29 29.76 -0.4735
2.0 10.43 0.694 52.17 0.324 0.2229 0.1011 18.09 17.61 0.4799
3.0 10.28 0.678 60.14 0.206 0.1952 0.01083  13.59 11.70 1.893
4.0 10.09 0.648 71.98 0.106 0.1244  -0.01837 11.65 8.876 2777
5.0 10.57 0.619 65.09 0.104 -0.6282 0.1718 8.056 8.123  -0.06671
The objective function value is: 2.1191
The number of function calls is: 76
The number of eigenvalue calculation is: 210
The linear theory covariance matrix is:
.442E-02
.482E-02 .533E-02
-.117E-03 -.134E-03 .374E-05
-.331E-03 -.366E-03 .939E-05 .255E-04
The linear theory correlation matrix is:
1.000
0.9928 1.000
-0.9096 -0.9486 1.000
-0.9850 -0.9920 0.9641 1.000
95% Confidence Intervals for the Parameters are
No. Lower Theta Upper
1 k 1.1062 < 1.2689 < 1.4316
2 KL 0.82194 < 1.0007 < 1.17%4
3 K4 0.022023 < 0.026756 < 0.031490
4 Y 0.14805 < 0.16040 < 0.17275




Appendix 3. Residual plots
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