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Abstract Ethylene glycol monoethyl ether soyate,a new kind of biodiesel has been synthesized using
ethylene glycol monoethyl ether and refined soybean oil as reagents and Na as catalyst. The differences be-
tween the newly prepared biodiesel and diesel oil were studied. The effects of the dosage of Ethylene gly-
col monoethyl ether soyate on the performance of mix fuel were investigated. Experimental results show
that the physical and chemical properties of Ethylene glycol monoethyl ether soyate satisfy the national
standard of biodiesel to be directly used as diesel oil. And as an additional component of diesel oil, Ethyl-
ene glycol monoethyl ether soyate can improve the performances of the diesel.
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Table 1 ~ Chemical Compositions of EthyleneGlycol Monoethyl Ether Soyate
29 Type %, B¢ Name 45H Structure
{1 Sataration prT— CH, (CHZ);, COOCH, CH, OCH, CH;
I 10 Fat WG 2. CH, (CH2) ,, COOCH, CH, OCH, CH,4
WG Acid ester Tk VU G 2. s CH, (CH2), (CH = CHCH, ) s CH = CH( CH, ) ; COOCH, CH, OCH, CH,
AHIFN Unsaturated IR 2T CH, (CH, ) ,CH = CHCH, CH = CH( CH, ), COOCH, CH, OCH, CH,
JgIV5 Fat AR 2T CH, (CH,),CH = CH(CH, ) ;COOCH, CH, OCH, CH,
MM Acid ester WRRIR 2 CH,CH, (CH = CHCH, ), CH = CHCH( CH, ) , COOCH, CH, 0CH, CH
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Fig. 1 Process of Preparation Biodiesel
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Table 2 Fuel properties of Ethylene glycol monoethyl ether soyate and No. 0 diesel

T ZREL Tk

. o 1| XKH
i 0 544y MR
(L Ethylene glycol monoethyl ?*{m UJELU?TE DIN V 51606 ASTM6751 -03
Property 0# diesel Test criterion )
ether soyate Germany us
5 kg/m3 902.7 858. 1 GB/T1884 -200 0.875 -0.90
Density (25 C) (25 C) 0 (15 %C)
20 CEhSIkEIE mm?/s
SR mn’/s 12. 0497 3.8397 GB 265 - 88 — —
20 °C viscosity
40 CEhIkEIE mm?/s
SR mm’/s 6. 0392 2.5125 GB 265 - 88 3.5~5.0 1.9~6.0
40 °C viscosity
fiz{ mg KOH/g Acid value 0.46 —_— 0.5 max 0. 8 max
K43 % ( i) Water 0. 04 0.1 GB9104. 6—88 0. 03 max 0. 05 max
K MJ/kg Loa heat value 38. 65 42.50 GJB770A—97 —_— —
[N 5°C Flash point 216 >60 GB/T3536 110 min 130 min
5 mm Smoke point e 14.8 GB 382 -83 e —_
4 Fi Ji& it Copper corrosion B e GB378 - 64 1(3 h/50 °C) 3(3 h/50 °C)
%E15.°C Condensation point -9 -5 GB/T510 —_ —
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Table 3 Solubility of No. O diesel and produced biodiesel
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Table 4 Density data

IS4
W

B
BO B25 B50 B75 B100
Name
R E %
25 50 75 100
Volume percent
WL ¢/mL
0.8581 0.8689 0.8790  0.8905  0.9027
Density
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Fig.2 Effect of biodiesel blend on density
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Table 5 Smoke point data

TRA R
Blends

BO B10 B20 B30 B40

R %
Volume percent
JH &/ mm
14.8 15.6 16.5 17.5 18.3

Smoke point
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Fig.3 Effect of biodiesel blend on smoke point
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Fig.4 Effect of Biodiesel Blend on Viscosity
BEAE IR A TR IR E AR ,40 CREHLE 20 “CHYHE
PR U B R AR A IR RO
6 BERE (mm’/s) Bl
Table 6 Viscosity data

AR

BO B25 B50 B75 B100
Blends
42 /¢
B i % 0 25 50 75 100
Volume percent
20 C 3.8397 5.2125 6.9429 9.0080 12.0497
40 C 2.5125 3.2775 4.0286 5.0238 6.0392
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Table7 Condensation point data

AR

BO B25 B50 B75 B100
Blends
S i/
WBER/% 0 25 50 75 100
Volume percent
e/ C
Condensation -5 -6 -7 -8 -9
point
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Fig.5 Effect of biodiesel blend on condensation point
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Table 8 Copper corrosion experiments results

AR
LA BO B25 B50 B75 B100
Blends
WEaR/% 25 50 75 100
Volume percent
T e

a7k A AR Bk A

Copper corrosion
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