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Prediction of Aerobic Biodegradation Rate Constants
of Sulfur-Containing Aromatic Compounds Using
Regression and Neural Network Techniques

Zhang Aiqian Han Shuokui Shen Zhou Ma Jing

(Department of Environmental Science and E ngineering, Nanjing U niversity ,Nanjing 210093)

Abstract In order to evaluate the ability of artificial neural networks to predict the biodegrad—
ability of organic compounds, the codes of function groups were employed as structural descrip—
tors to fit and predict the pseudo{irst-order aerobic biodegradation rate constants of a batch of
sulfur—containing aromatic compounds using multiple linear regression and error back propaga-—
tion neural network models, respectively. The results indicated that the neural network has
higher ability to solve the complex problems affected by confounding structure factors such as
biodegradation process dueto its ability to conclude interactions between groups automatically .
The mean-square error of the network is 0. 00102, which is much lower than that of the linear
model 0. 01591.

Keywords artificial neural networks, prediction, sulfur-containing aromatic compounds, aero—

bic microbiodegradation, multiple linear regression.
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2.1 (Multiple Linear Regres— 1, (Mean-Square Error,
sion, MLR) MSE) 0.01591.
1 MLR BP D
SEwLr Opmir SEANN O panN pK 4
1 3112 0.01020 0.393 0. 00001 0. 289 0.292
3 2112 0. 00422 0.461 0. 00002 0.521 0. 526
4 1311 0. 00026 0.279 0. 00005 0.270 0.263
5 1312 0. 00533 0. 345 0. 00002 0. 267 0.272
6 1211 0. 00053 0.371 0. 00040 0.374 0.39%4
7 1212 0.00168 0.438 0. 00000 0. 398 0.397
8 1111 0. 00032 0. 464 0. 00017 0.433 0. 446
9 1112 0. 00230 0.530 0.00314 0.522 0.578
10 3121 0.00160 0. 349 0. 00012 0.378 0. 389
12 2121 0. 02074 0.417 0. 00029 0. 544 0.561
13 2122 0.01796 0. 484 0. 00029 0.601 0.618
15 1322 0. 00078 0. 367 0. 00017 0. 382 0. 395
16 1221 0. 00001 0.393 0. 00014 0. 384 0. 396
17 1222 0. 00292 0. 460 0. 00722 0.491 0. 406
19 1122 0. 00449 0. 552 0. 00002 0. 480 0. 485
20 3131 0.00160 0.371 0. 00006 0. 323 0. 331
21 2131 0. 00593 0. 440 0. 00001 0. 366 0. 363
22 2132 0. 00422 0. 506 0. 00001 0.438 0. 441
23 1331 0. 00001 0.323 0. 00029 0. 337 0. 320
24 1332 0.01613 0. 390 0. 00490 0. 447 0.517
25 1231 0.00314 0.416 0.00102 0. 328 0. 360
(MSE) 0. 00497 0. 00087
2 2111 0. 00004 0.458 0.00116 0. 486 0.452
11 3122 0. 00325 0.479 0. 00026 0.438 0.422
14 1321 0.01102 0. 490 0.00122 0. 350 0. 385
18 1121 0.01988 0. 549 0.00185 0. 365 0. 408
26 1232 0. 04537 0. 608 0. 00062 0. 420 0. 395
(MSE) 0.01591 0.00102
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