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Table 1 Reagents and formulas

157 2 K S LR X HUREERR (A Z )
W HLA% C.P. C.P. C.P.
Al HE g(moD) 73(0.5) 31(28mL) (0. 5) 0. 05(mmol)

(3) V1% I8 1 g A4 R B R IS ¥ 6K AR A © R BB AE 15~20min Y58 M1k s
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FElRSH/h. BEBR 2~ 3min 12538 — K H K AR B R R s ] . 15 B8 K2 3mL;
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TR R K EIRFE 10~12mL;

(A5 1k i #R  ARUR T B e T ¥ e /K R Fop il B W S BRI LU /0O S0 S8 O 17 1 B B A3 485
3.3 ZIHEELE

KT HAI AT B BT = A ST IR RO L i 4t B AEL A AR 4R R 1 T A A R TG 1 B
PR TT AT B AL B, DA S BE S AL PR R AN R 2 P

53 S FE U AL A5 B LR 0 A B 5 vk DA b e Ak B vk A A B Y S R L A5 SR AN 1 PR .

25

y 170C
20| - / -

35:
‘z_ 165C 158°C .
w 151 / L /
a2 -
=
S 150C 146°C o K
0 T OERRATE ERRATH ERRATE
Jrigi— — Jyit— |—— Jrik—
— Jiik | ik
05 . . A . ) A . . A . . . . . . . ) A . . .
0 20 40 60 80 100 120 140 O 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140
FEUGI ] T/min FE4E (8] T/min FE4f (8] T/min

(FiE—RNEECHPRITE FEZ ARSI
B 1 =4S doE ab B

Figure 1 Three sets of experimental data processing
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Table 2 Tables of original experimental data record
%—H
A IF) ki REE B A 1) ki REHE T BE A i) ks REE ORE
t/min V/mL X, T/C t/min V/mL X, T/C t/min V/mL X, T/C
0 0.2 1.01 150 45 2.3 1. 15 — 100 6.7 1. 59 —
3 0.3 1. 02 — 48 2.4 1. 15 — 103 6.8 1.61 —
6 0.5 1.03 — 51 2.6 1.17 — 108 7.2 1. 67 180
9 0.6 1. 03 — 54 2.9 1. 19 — 111 7.6 1.73 —
12 0.6 1.03 - 57 3.0 1. 20 — 114 7.9 1.78 -
15 0.8 1. 05 — 70 4.5 1. 33 165 117 8.1 1. 82 —
18 0.9 1. 05 — 73 4.8 1. 36 — 120 8.2 1. 84 —
21 1.2 1. 07 — 76 5.1 1. 40 — 123 8.7 1. 94 —
24 1.3 1.08 — 79 5.3 1. 42 — 126 9 2.00 —
27 1.5 1. 09 — 82 5.5 1. 44 — 129 9.4 2.09 —
30 1.6 1. 10 — 85 5.7 1. 46 — 132 9.4 2.09 —
33 1.7 1. 10 — 88 5.9 1. 49 — 135 9.6 2.14 —
36 1.9 1.12 — 91 6.0 1. 50 — 138 9.8 2.20 —
39 2.1 1.13 — 94 6.3 1. 54 — 141 10. 3 2.34 —
42 2.3 1. 15 — 97 6. 4 1. 55 —
$£-A
i 1) K REE LR i 7] HhK REE LEE i 7] ok REK Tk B2
t/min V/mL X, T/C t/min V/mL X, T/C t/min V/mL X, T/C
3 0.3 1.02 146 51 2.1 1.13 — 101 6.5 1. 57 —
6 0.3 1.02 — 54 2.1 1.13 — 108 7.2 1. 67 170
9 0.4 1.02 — 57 2.6 1.17 — 111 7.5 1.71 —
12 0.4 1.02 — 60 2.7 1. 18 — 114 7.8 1.76 —
15 0.4 1.02 — 63 2.8 1. 18 — 117 8.0 1. 80 —
18 0.8 1. 05 — 66 3.2 1. 22 — 120 8.2 1. 84 —
21 1.1 1. 07 — 72 4.1 1. 29 158 123 8.4 1. 88 —
24 1.5 1. 09 - 75 4.5 1.33 — 126 8.5 1. 89 -
27 1.6 1. 10 — 78 4.7 1. 35 — 129 8.5 1. 89 —
30 1.6 1. 10 — 81 4.7 1. 35 — 132 8.7 1. 94 —
33 1.6 1. 10 — 84 5.0 1. 38 — 135 9.0 2. 00 —
36 1.6 1. 10 — 87 5.1 1. 40 — 138 9.1 2.02 —
39 1.8 1.11 — 90 5.2 1.41 — 141 9.5 2.12 —
42 1.9 1.12 — 93 5.4 1.43 — 144 9.7 2.17 —
45 2.1 1.13 — 96 6.1 1.51 —
48 2.1 1.13 — 99 6.3 1. 54 —
$£=4
i i) K & REE 1 B2 i [ thK REE 1 B2 i [1) ks RBEE TR
t/min V/mL X, T/C t/min V/mL X, T/C t/min V/mL X, T/C
4 0.2 1.01 140 33 5.6 1. 45 — 85 8.8 1. 96 -
7 0.7 1. 04 — 36 5.9 1. 49 — 88 9.3 2.07 —
10 1.3 1. 08 — 40 6.1 1.51 — 91 9.5 2.12 —
13 1.6 1. 10 — 43 6.2 1.53 — 94 9.6 2. 14 —
16 2.0 1.13 — 53 6.3 1. 54 — 97 9.6 2.14 —
19 2.4 1. 15 — 60 6.8 1.61 — 100 9.8 2. 20 —
22 3.0 1. 20 — 75 8.3 1. 86 172 103 10. 1 2.28 —
27 4.5 1. 33 152 78 8.5 1. 89 — 105 10. 5 2.40 —
30 4.6 1. 34 — 81 8.7 1. 94 — 108 11.3 2.69 —
10. 14028/j. enki. 1003-3726. 2019. 03. 007



. 66 o = i ¥ i £l 2019 4F 3 A

x3 AEAEHEBEHIEE R

Table 3 Comparisons of data processing results by different methods

. FHE & REE k AL E wALRE E BT A BT A
R GE—) GE=D GE=D GE—) L)
T/C (ZF—>kJ/mol
g/(mmol * s) g/(mmol * s) kJ/mol g/(mmol * s) g/(mmol * s)

150 0.000349 0.000345

B 165 0.000574 0.000849 45. 297 92.617 1. 39E+02 9. 36E+07
180 0.000818 0.001972
146 0.000302 0.000302

W 158 0.000501 0.000927 58.162 95. 444 5.43E+03 2. 67TE+08
170 0. 000746 0.001324
140 0. 000851 0.001040

H= 152 0.001199 0. 000806 62.920 74.586 7.11E—03 1. 18E+06
172 0.001298 0.002079
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Improvementof Data Processing of Kineticsof Melt Polycondensation

CHEN Kai-xuan, TIAN Na-xi, ZHAO Ling, TIAN Chen-xu, YANG Chang-yue, RAN Rong"”
(College of Polymer Science and Engineering , Sichuan University, Chengdu 610065, China)

Abstract: Polycondensation is one of the fundamental components of “Polymer Chemistry”, and its basic rules and
characteristics are introduced mainly by linear polycondensation in domestic textbooks. Therefore, the synthesis kinetics of
a typical linear polycondensation product, Polyethylene glycol adipate (PEA), becomes a main content of “Polymer
Chemistry Experiment”. Melt polycondensation kinetics experiment is included in the course of “Polymer Chemistry
Experiment”of Sichuan University, which studies on the kinetics of melt polycondensation in the synthesis of linear
polyester PEA under the condition of acid catalysis. In this paper, some problems in data processing havebeenanalyzed, a
measure of improvement is put forward to solve the problems. Two different methods are used to calculate the reaction rate
constant k and the activation energy E, under the condition of changing temperature. Finally, the differences between the
experiment results are compared before and after the improvement.

Key words: Linear melt polycondensation; Kinetics; Data processing; Adipic acid
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