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Abstract : The multivariate statistical analysis methods,

using both multiple linear regression(MLR) and partial least

square(PLS), have been applied to predict the reactor properties and the product quality of a direct esterification reactor for
polyethylene terephthalate(PET) synthesis. On the basis of the set of data including the flow rate of water vapor, the flow rate
of EG vapor, the concentration of acid end groups of a product and other operating conditions such as temperature, pressure,
reaction times and feed monomer mole ratio, two multi-variable analysis methods have been applied. Their regression and
prediction abilities also have been compared. The prediction results are critically compared with the actnal plant data and the
other mathematical model based results in reliability. This paper shows that PLS method approach can be used for the
reasonably accurate prediction of a product quality of a direct esterification reactor in PET synthesis process.

Keywords : direct esterification, PET, multivariate analysis, PLS, MLR
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Fig. 1. Direct esterification reactor in PET synthesis.
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Table 1. The actual plant data of direct esterification reactor[3].
e g a9 e

C71c] Plaml bl al-1 | By Fre i

260 12383 33277 12100 | 01421 01835 03248
259 12383 33228 12422 | 01435 01846 03237
2509 12383 33388 12618 | 01467 01893 03082
260 12383 33472 12800 | 01668 01902  0.2048
12383 31729 13425 | 02006 01850 02769
260 12383 32150 13504 | 02117 01897 02747
259 11125 39807 12288 | 01565 01907  0.2808
259 11706 38336 12204 | 01408 01842 03062
259 11899 34612 12309 | 01426 01842 03085

g

O 00 ~N O O i W N =
w

10 259 11125 39807 12288 | 01565 01907  0.2898
1 259 11416 38014 1.2426 | 01582 01868 02919
12 259 12000 40225 12403 | 01519 01901 02926
13 259 12383 35076 12422 | 01458 0183 0304
14 259 11416  383%7 12246 | 01492 01915 02999
15 259 1189 36677 12361 | 0143 01878 02984
16 259 11899 - 43825 12403 01451 01905 0.2829
17 259 11899 378290 12397 | 01483 0183 02941

5

2. 31 dlolelol thg 4A &
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Table2. The actual plant data and predicted values by MLR, PLS

model for trained data.
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2 01435 01431 01430 0.1846 01846 01845 03237 03181 03180
3 01467 01554 01555 0.1893 0189 01893 03082 03085 03034
4 01668 01712 01711 01902 01834 01833 02948 02968 0.2967
5 02056 02054 02055 0180 01902 01903 02769 02765 02764
6 02117 02075 02074 01837 01904 01902 02747 02739 02739
7 01565 01566 01563 01907 018%0 0.18% 02898 02897 0.28%
8 01408 01435 01434 01842 0180 01879 03062 03018 03018
9 01426 01439 01444 01842 01! 0185 03085 03131 03130
10 01565 01366 01563 01907 018%0 0.18% 02898 02897 02835
1 01582 01582 01587 01868 01882 0186 02019 02930 0.2928
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Table3. The actual plant data and predicted values by MLR, PLS

model for nontrained data.
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14 01492 01489 01494 01915 01877 01881 0299 02983 0.2987
15 01435 01475 01475 01878 01870 01869 02984 03050 03049
16 01451 01551 01534 01905 01931 01915 02829 02804 02807
17 01483 01507 01504 0183% 01831 01878 02941 029%6 029%

];II\? 0.005519 0.004726 0.003279 0.002822 0004507 0.004438
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Fig, 2. Comparison between the actual plant data and the
predicted values by MLR for trained data.
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Fig. 3. Comparison between the actual plant data and the
predicted values by PLS for trained data.
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Table4. Comparison between PLS model and mathematical

model[3].
[
‘Fﬂ water Ftl}‘?G acid
Eil 251 ki
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