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Synthesis and Thermal Stability of Polyol Esters

Jin-Wook Baek, Keunwo Chung, Young-Wun Kim, In-Ok Seo, Jung-Sik Han"
Applied Chemistry & Engineering Division, Korea Research Institute of Chemical

Technology
* Agency for Defence Development

Abstract — Polyol esters were synthesized by condensation

reaction of polyols (PE

and DIPE) and linear acids such as valeric acid, caproic acid, heptylic acid and caprylic

acid.

The structures of polyol esters were confirmed by gas chromatography. Hot

tube test was used to measure thermal stability of polyol esters and its thermal
properties depended on the structure of acid moiety contained in polyol esters.
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Figure 1. GC Chromatogram of PE-C5
ester.
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Figure 2. GC Chromatogram of PE-C5

ester after 30 min reaction.
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Table 1 Basic Physical Properties of
Several Polyolesters
Sample o TAN
Esters
Number @40 @100 VI (mgKOH/g)
1 PE-C5 1289 3.134 103 0.20
2 PE-C6 1531 3656 125 0.14
3 PE-C7 1826 4034 120 0.87
4 PE-C8 21.69 4591 129 0.15
5 - DIPE-C5 3941 6980 138 0.19
6 DIPE-C6 33.15 6.371 147 0.28
7 DIPE-C7 3128 6.092 145 0.43
8 DIPE-C8 40.36 7.224 143 0.45
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Table 2 Initial Decomposition
Temperature of Polyolesters by
TGA Thermograms

Sample TGA
Number e (Decomposition Temp, T)
1 PE-C5 269.4
2 PE-C6 2722
3 PE-C7 300.0
4 PE-C8 3138
5 DIPE-C5 3416
6 DIPE-C6 3697
7 DIPE-C7 372.2
8 DIPE-C8 380.0
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Table 3 Hot-tube Results of Several
Polyolesters

Hot tub t
Hot tube(at 2757C) ot Blete

Sample 2907C)
Number . 5 N
@40" TAN rate @40 TAN rate
1 30.83 82.86 1 2406 9527 1
2 3659 66.33 1 32.13  100.8 1
3 50.78 60.78 i 47.16  85.00 1
4 66.47 95.65 1 5533 9547 8
5 3391 1224 1
6 5359 1118 1
7 8145 7969 &
3 9426 87.70 8
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Table 4 Kinematic Viscosity, TAN,
Hot-tube Lacquer Rate of Several Mixed

Polyolesters
Hot tube A1 g # Hot tube A& ¥
WIS Esters at 290 T at 300 T
L @40 TAN
@40 TAN rate @40 TAN rate

9 PE-C5/C6 12.10 052 2464 6901 1 2791 7051 1
10 PE-C5/C7 13.12 0.55 3899 6344 1 3404 8219 1
11 _ PE-C5/C8 17.76 0.12 37.29 78.25 1 62.01 74.12 1
12 ' PE-C6/C7 27.75 0.20 30.58 90.25 1 35.46 86.15 1
13 PE-C6/C8 14.96 0.19 30.89 92.97 1 37.16 89.02 1
14 PE-C7/C8 12.83 0.48 5472 7414 14+ | 4963 7356 7
15 | DIPE-C5/C6 | 3364 0.14 4054 10142 1 3968 7651 1
16 | DIPE-C5/C7| 2751 095 5169 8827 1(4) 4981 9295 5
17 | DIPE-C5/C8 | 3470 0.12 6335 6256 6 7639 8620 6
18 | DIPE-Ce/C7| 3017 0.18 5178 8957 1 4758  89.27 8
19 | pIPE-Ce/c8 | 3388 0.23 7111 9487 13 | 7976 9389 4
20 | DIPE-C7/C8 | 3883 0.36 4677 7487 7 8359 7778 7

* Lacquer rate of top part of Hot-tube.
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