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Abstract ; Polyethylene glycol 400 ( PEG 400) glucoside rosin ester was synthesized with ethylene glycol 400, rosin and starch as
raw material and p-toluene sulfonic acid as catalyst using one-pot method under atmospheric pressure. The optimum synthesis
conditions were obtained as follows: ratio of n( PEG 400) : n( glucose unit of starch) : n(rosin)4.5:1.5:1, mass of catalyst
10 % ( based on rosin mass), reaction time 7 h, reaction temperature 200 °C and acid value was less than 5 mg/g. The acid value
of the product refined by CaO was less than 1 mg/g. The prepared sample was identified using infrared spectroscopy and
elemental analysis. The synthesized product possesses good emulsifying performance.
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Fig.1 Synthesis reaction of PEG glucoside rosin esters
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PEG 400 i &, U FEFR G, B a(WEF) n(JER) Table 1 Effect of PEG 400 amount on acid
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A, 2 n(PEG 400) :n(JEHr)3: 1 BRRERM. HiL, ER
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Table 2 Orthogonal analysis on acid value of the product

- A B C D L. B

ey RO n(iER))  RETHIE/C R /i P B/ % i/ (mee )
n( r()sm) : n( slar(:h) reaction temperature reaction time (:atalyst amount

1 1:1 150 5 3 51.31

2 1:1 170 7 5 31.82

3 1:1 190 9 8 24.03

4 1:1.5 150 7 8 30.10

5 1:1.5 170 9 3 43.96

6 1:1.5 190 5 5 29.69

7 1:2 150 9 5 62.51

8 1:2 170 5 8 37.89

9 1:2 190 7 3 44.10

k, 35.72 47.97 39.63 46.46

k, 34.58 37.89 35.34 41.34

ky 48.17 32.61 43.50 30.67

R 13.59 15.36 8.16 15.79

P A 220 AT 0, 45 DR 48 A B 52 0 0 KNI 4 D > B > A > C BV AR 790 2 56 s I 285 23 1)
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Fig.2 Effects of different reaction conditions on acid value of the product
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Table 3 Acid value and yields of the product in repeated experiments

EEWH MR/ (mg-g™") AL 2/ % W/ %

repetitions acid value conversion yield
1 3.98 97.19 107.47
2 5.42 96.18 96.08
3 4.82 96.60 100. 49
4 5.42 96.18 109.07

2 3 S5 RIS A R T A A, AL
R e A 23K 96.54 % LU L 77 W) F- F M3 Oy 103.3 % .
HL™ 8 W2 {8 I8 T GB 10617 - 2005 X B B I 17 14 156

product( based on crude product)

F4 CaO HEXFYERENRIW(LHE~ &)
Table 4 Effect of CaO amount on acid value of the

(N k) B (<6.0 mg/g) Iy ZLR, H & WA G 4b

CaO HE/%
Ca0 amount

MR/ (mg-g™")

acid value

B R R W B R 8 A R 0.00 212
{51 0% o
3.2 UK o b0
R {E A 21,12 mg/g ML= &h 1 g 3 F 20 mL 3.01 10.41

1 TR TG /K 2 B F TR A 700, i ACAS [R) 5 & 1Y) 3.41 9.64
Ca0,50 C FHEFER N 1 h, &3t ug , 28 bR I8 W 10 jf‘f 253
A, TR AR LAL . i 4 ATAL, 72 0 R (T 6.18 134
8.07 0.85

KB 1 mg/g LU, BEM CaO X% fih B8 ) A SR AR B0 AR
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W A e 58 285 4 v B AT AN R 5 287409 em™ Sy BRI WE B R A 01 45 IR Bl 5 1721.7 1 1247.9 em™
QTR HE C=0 Al C—O0—C K45 fE W Ui PEG 400 B & i 5 2 Ui 0% 7 F 1105.9 em™ b7
948. 1 em™ Ab 2 D—H I %5 25 105 485 TR IR 2 1O 45 AF 1 5 834. 1 em™ &by ao— M MR TF B AE 0 7Y L IR 4047
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