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ABSTRACT

Objectives: The major objective is development of an eco-friendly non-phthalate plasticizer using crude glycol derived from the
biodiesel process.

Methods: Glycerol monolaurate(GML) was synthesized from glycol and triglyrcerides. Glycerol diacetomonolaurate(GDAL) was
synthesized from GML and acetic acid.

Results: The synthesis of the GDAL plasticizer was measured with nuclear magnetic resonance spectroscopy(NMR). Mechanical
properties were measured by universal testing machine(UTM) and the experimental values were compared with phthalate plasticizers
such as dioctyl phthalate(DOP). In particular, the values for tensile strength and elongations with GDAL were higher than with DOP.
Conclusions: We confirmed the development of an eco-friendly non-phthalate plasticizer by NMR. Based on our results, applicability
for food and drug packaging materials was found.
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Figure 1. Synthesis mechanism of glycerol diacetomonolaurate



3. 2E|ME 2230/ E C|otM|E|0| £ o

oA T FeNE et ol=e} F4 of
MEARS 1:39] BH|2 ZAZASoA 24A4)7E 180~200C
oA HHAZl T 2w 92%E ARSI

_’(lb‘_
4. AlHe| H=

PVC 100 phrof & A-23}59] 7H4aA|9F DOPE
7¥7b 50 phr2 A= ujalsto] Two-Roll Mille:
o]-83}o] 175Cof|A] 5 min7t &5k 175CojlA] 3 min7t
Press, 2 min JZ}sto] PVC A EE A&l om, 44+
g A|HOE o]&3tqTt

A
FUAE Brwepdlo| =0t FUNE B
2heeo]E ool =S BAsl7] $late] 7]
FHES7|(NMR; Unity Inova, 500 MHz,
Technology)E Al8-3}%th

AZE PVC AES] QgAY B aA
U5 A3 7] (UTM, LR30K Plus, Lloyd Instrument
Ltd. UK)& AR, e =3k271(100C,
120 hr) & PVC AEA FutE= 7hAAS] e
Ase] FAMSEE S4ston, AEGH PS
23t ABSTHES tf3 70°C, 72 hr E<2F 1 kg/em’2] 3}
T 7Fste] kAo BA dEe 545k PVCet
haR|oke] olyE e ZAsAt.

W
M

o [

=
==

Varian

L

.

1. 22|ME 220 E &Y
Figure 20]|4] Z}Z}o] AH|ERoA 9 0.85 ~ 0.95

ppm S1X|o] WA 3 A w3 f1sRkEe o
o WECHAA ] EA ot S sl
5] Z0]0, 1.27 ppm 0] FAH £ A 92, A
v 13w ) WA SE 242 18R E U
o WG A (CHANA 0] EAE BH1T 5 G
sagolth ofFe et AthHel MAuE 2=

Se0) AN 24T AP £ W A FARRE 167
o) g, Al WA WARHE 270] 54 ° Y] WA
s)22RE 2740] 5471 27F EAfskE Ao 34

Holow, o5 $AES FeNE Hietdels 3
ehdy] 2 Wgy] 9 wgasle] Saselet 248

367

a b ¢ d N e f g
N,C«{CH;{;CN;—CHzféf*O'CHr(FHf?H;
OH OH

b h

h f eg

T
55 50 45

\

e
35 30 25
Chemica’l Shift (pqm)
T

4.0

Glycerin Region Laurate Region

Figure 2. NMR spectra of glycerol monolaurate
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Figure 3. NMR spectra of glycerol diacetomonolaurate
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Figure 4. Tensile strength of PVC sheet
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Figure 7. Elongations residual stress after aging
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