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Scheme 1 Reaction schematic of ethylene glycol alkyl (C...s) ether
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Scheme 2 Reaction schematic of ethylene glycol alkyl (Ci...) ether glycidyl ether
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Fig.2 '"H-NMR of EGAGE
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2H, —CHOCH,), 1.60 (s, 2H, —(CH,),—CH,—CH,—
0—),1.27(s,20H, (CH,),—), 0.89(s, 3H, —CH,) .
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Fig.3 Freezing point test curves of AGE and EGAGE
2.3 AGE 1 EGAGE £ E £ 5248 #r
220 5E 5 2 M H R 7 B 2 4 BE 45 F5 40 Tab.1 AN
Fig.3 ffi 7. H Tab.1 Al Fig.3 7] %1, EGAGE [ ¥ % {4

Tab.1 Main performance parameters of two diluents

. Epoxy value / Viscosity / o Easy saponification Freezing
Diluent (mol- 100 g*) (mPa-s) Water /% chloride/% point/C

AGE 0.32 8 =0.1 0.12 39
EGAGE 0.28 14 =0.1 0.13 -6.9
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Fig.5 Effects of AGE and EGAGE incorporation on mechanical properties of DGEBA cured products
(a):impact strength; (b):tensile strength; (c):flexural strength; (d):elongation at break
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Fig.6 SEM images of the impact fracture surface of cured material
(a):neat DGEBA; (b):10%AGE/ DGEBA: (¢):10%EGAGE/ DGEBA
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Fig.7 TGA curves of the cured products

Xt [ AL W AT B E O M, L TGA ith 28 A0 % WL

Fig.7 # Tab.2 .
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50%( Tos) 1 d5 K 2% 38 R (T,) ), B N 10%AGE [ 1k
Y i 5 R 18 L 4l DGEBA [l 4L 1%, 1T 5 N 10%
EGAGE [1J#4 fift i £ th 43 N 10%AGE 11 [ 464 =5
JE X /& EGAGE % tb AGE £ 1 4N Z 8 3, Mt 7
JoT B 5K o i iR FE B R, i EGAGE/DGEBA (1)
B fa e Pt AGE/DGEBA W 4 .

¥4 DGEBA, 10% AGE/DGEBA 1 10% EGAGE/
DGEBA 4 3] 32 i 7F 4§ 7K . HC1(10% )~ NaOH(1% )+
EtOH A1 NaCl(10%) 7K =, 8 i [ 4647 it 12 2% {4 K vF
W FL i Ak M RE . Fig.8 A [ Ak Wi A 2 o4 WA 1)
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Fig.8 Resistance to chemical reagents for the cured products
H1 Fig.8 1 %, 7E 4l 7K  10%HC1 F1 3.5%NaCl ¥ ¥l
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Tab.2 Thermogravimetric data of the cured materials

Cured materials T/ C Tson/ C 1,C Char yieldsooc/%
neat DGEBA 349.6 381.0 371.2 10.8
10%AGE/ DGEBA 338.9 374.9 366.0 9.6
10%EGAGE/ DGEBA 3442 377.1 367.4 10.6

T10%:10% mass loss temperature; Ts0,:50% mass loss temperature; 7,:peak temperature of DTG curves
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Fig.9 Effects of different diluents on the properties of epoxy syntactic foam
(a): density, compressive strength and specific strength; (b): water absorption
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Preparation and Properties of Aliphatic Glycidyl Ether and
Its Application in Lightweight Material
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ABSTRACT: Low freezing point ethylene glycol alkyl (Ci..1s) ether glycidyl ether (EGAGE) was synthesized based on
Ci..1s alcohol, ethylene oxide and epichlorohydrin. The epoxy value, viscosity and freezing point of EGAGE are 0.28 mol/
100g, 14 mPa- s (25 °C) and -6.9 °C, respectively. The structure of the product was characterized by FT-IR and 'H-NMR.
A detailed comparative analysis was carried out with the commercially available reactive diluent alkyl (Ci..14) glycidyl
ether (AGE), and the basic performance indicators, the viscosity reduction effect on bisphenol A epoxy resin (DGEBA),
and the cured products were investigated. The mechanical properties, thermal stability, chemical resistance and effects
on the properties of epoxy syntactic foams were studied. The mechanical properties test shows that compared with pure
DGEBA, when EGAGE was incorporated into DGEBA at 10%, the flexural strength, impact strength and elongation at
break of the cured product are increased by 11%, 72% and 16%, respectively. SEM test shows that the fracture mode of
the cured product mixed with diluent is ductile fracture, and the toughening effect is good. The results of
thermogravimetric mass loss and chemical resistance test show that EGAGE/DGEBA has the better thermal stability and
chemical reagent resistance. The epoxy syntactic foam with EGAGE (EGAGE/ESF) has a density of 0.798 g/cm® and
specific strength of 102.41 N- m/kg. And EGAGE/ESF has the advantages of small density, low water absorption and
high specific strength, and shows a great application potential in the field of lightweight composite material.
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