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1.1 EFAME K& &

¥ 50 g FAME,S g MR (88 % , it /380, FRD A 1.0~2.0 g MMk B R (98 %) IR & I A A ¥ e 11l i
BE A = FR BRI R AR IR E 20~50 °CL [RIBHAE 2 h PR SR K (30 %) A1 h A [n (H, O, *
n(HCOOH) : n(FAME)=(2~7) : 1+ 1], R SUEUK I 76 B8 K 55 T+ 2 30~60 CIH R RREHE 5~20 h.
J R 25 H 5 225 s R K U TR o FH A R 5 2 9 YR 4T T A 0 O TR B L R AR OK VR IR BOR LR
PE L JE7E 80 °C,0.01 MPa F7& i /K43 .75 %3] EFAME.
1.2 MHEENE

FH Wijs 2010 5 AL o FH) e 19 - PR T 9 00 A 4. 280 300 A 3 A RN R AR T R IR
HEAT I A

2 HR5UE

2.1 FAME Kyl1E&E
FAME B9 ¥k RE 2 B RV PR 48008 L 80 52 L0 L B R SR AR E HE 3R 1 BT,
%1 FAME ffEge
Tab.1 The properties of FAME

iodine Epoxy value/ Viscosity pour X1/ X,/ X4/
5 condensation
sample value/ (g * (mol » 40°CH/ point/ int/C (mgKOH +  (mgKOH - X5/ % (mgKOH -«
point
(100 g1 (100 g ') (mm? s 1) C g g g H
FAME 80.1 0.03 31 —34 —38 9.0X10°6  1.4X10°8 80.8 1.1X10°5

X1+ AR A A M RO RR (5 X o« 28 RVR AR 6 M O MR 18T 5 X o VR SR AL R VLR o ik T B TT 400 5 X 0 o TR SR A 1 P .
2.2 EFAME #y1£4E
2.2.1 S B[] A 52

1 g2 s g B () % EFAME (94 B8 52 . 8] 1 Ca) 2 S R B[] Sk A1 T B 420 {80 199 2 . I 5 s 1o i i) B
5 hifm#] 20 h, BUEJE T RS B 30 EUE S AR OB A fa 35 OB ] 24 10 h B, EFAME B R 5 ARy
4.5 g/ (100 @) H4E{H N 1.28 mol/(100 @), Ft FAME fBL{H 80.1 g/ (100 ) . i WA 1 i B W7 2 4k 4 AS 1y
F1 C=C f JLT-4 30 M AL A e T B S KRR A 4.80 mol/ (100 @) (FFE 757 1 WSk [24 D) , b Ab Y % 5
WAL 1.28 mol/ (100 g) , & BT B 1 38 EHE IF AR 2, 53X v] BB 2 th T 0 R I A7 76 45 &) 5| i 34 460 & e T
R EFAME B %6 2 55 T B RE il Al FAME (31 Ml 316 mm?/s) B %h B, B & 52 0 I 8] 3E K, 76 10 h i ik
RN 1 425 mm® /s, Fh (028 Ak i 5 A 5 e [ 26 (& 1(b)) . EFAME Mt s 82 & 3 —15~—10 C,
VE G T BRI A FAME (90 55 (— 32 Fl—34 °C) ,EFAME B#E St 2 [F AR a3, £ 0] EFAME (9% iR i
Bl AR 25 AR 2, 5K M FAME #H 1, EFAME B9 &b Fe0E P i 2 oo (B 1 (o) Y B[] 2 10 h B
(B 1Cdye), Xi0 X, X5 A1 X, 2088 1.7 X 10° mgKOH/g, 0.6 X 10° mgKOH/g, 73.4% Al
4.3X10 % mgKOH/g, 4% T B R Al FAME, 284 2007 . i if EFAME H A H 0 e HE P BE.
2.2.2 N BE Y R

s il S 7 9 BE A 30,40, 50 Fl 60 °C L e b &5 S AN 2 B . 24 5 ng iR E A 50 °C A, (e i 3 B IR
4.5 g/ (100 g) , I 3R (B AR X e 85 o0 1,28 mol /(100 g) 5 57 B 3 A i & # A 1 F C=C i 3481k (&
2Ca)) W2 SN I BE A T bR A AU AR A B S L, 7E 50 °C B R R R (1 425 mm®/s) (J&] 2
(b)), B EFAME 1Y C=C ¥t 52 me F &G FE. >4 S i B2 30 °C THi 2] 60 C ], 5 a5 FH&E £ 5 Le B JRR il
1 FAME i 20 °C &4, X UL Y IR sh 5 b i C=C B % UIAH ¢ (| 2 (o [[ B,
EFAME B & bFee PR 8 23t (&1 2(d,e)) , S8 B0 AE MUE B AR 1Y) 25 14 1 R Utk , 50 °C S A X6 d5e A3 B
TRLEE .
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2.2.3  H, O, TR 5 e

BEE H., O, B MR EE N 20 C T 2 50 °C L BUE T B, 3848 0 (&1 3 Cadd , BT U BE T A R T
C= CHE AR TR R0 20 480 5 A9 T2 . S 0 B2 o 20 °C B, 26 B2 AU 820 mm® /s, Bifi 5 I B2 09 FH &7, 6 B2 AT 3k
1400 mm®*/sZE 47 (B 3(b)) LR PR AT B2 Y i B ok 20 "C B, BUE R 7.1 g/ (100 @), B & F LA iR
JFE L FREAEA A 0.81 mol/ (100 ) , 15 BA A7 76 55 22 i BUSEEAS RE TF I, T2 Wi /0 o 30 S, 303 IR B %5 H O,
T IR T A A5 RN S T R 2 IR TR O Bl P AR (T 3 (o)) o LT B AR Ak A e MR A9 31 i3 (T 3(dse)).
ZEA AT A RUEUK I LS R 50 C Y EFAME B e A1 fig.
2.2.4 H,0, HERZ

4 & H,0,/HCOOH/FAME ¥ Jii i & HexF EFAME fPE e pE % H,O,/HCOOH/FAME ¥ Ji
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WE TCHA B AL FI AR M 1.0 g 3] 2.5 g fE M 2.8 mol/ (100 g)ZE4LF] 4.0 mol/ (100 g). H (K

BRI o ARG R U 20 1 i 22 G I Y SR A R TR L (181 5 (b)) T LA 1.5 g Ay A A 571 119 o £ £ T

BT A E IR R, B LT £ H, O, MRS 50 °C, IR 50 °C, ) M BFE 10 h,
n(H,0,) t n(HCOOH) : n(FAME)=5:1: 1. f8#{kF &N 1.5 g B, EFAME B4 fe A & B8,
i, MUE R 2.8 g/ (100 @) , & AAH 1.75 mol/(100 g), ZhFER 1 390 mm? /s i —8 ‘C, %48 —11 C, X,
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Tab.2 The properties of FAME.EFAME and EFAME1

iodine Epoxy value/ Viscosity pour X1/ X,/ X,/
condensation
sample value/ (g * (mol * 40°C)/ point/ int/C (mgKOH +  (mgKOH - X3/% (mgKOH -
point
(100~ (100~ H (mm? s 1) C gD gD g b
FAME 80.1 0.03 31 —34 —38 9.0X10°6 1.4X10°8 80.8 1.1X107°
EFAME 2.8 1.75 1384 —9 —11 0.7X1076  0.5X107¢ 74.2 3.3X107°

EFAME1 51.86 3.85 249.84 —15 - - - — —
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Preparation and properties of lubricant base oils from castor oil methyl esters

Chang Xiaomei*, Yuan Hong"",Zhang Hong"

(a.Chemical Science and Engineering College;b.Key Laboratory of Chemical Engineering and Technology,

State Ethnic Affairs Commission, North Minzu University, Yinchuan 750021, China)

Abstract : Castor oil methyl ester (FAME) was obtained by transesterification of castor oil with methanol. The epoxida-
tion reaction of FAME with formic acid and hydrogen peroxide under the action of catalyst sulfuric acid produced epoxy fatty
acid methyl ester(EFAME). The epoxidation conditions of H, O, dropping temperature, reaction temperature, reaction time.,
H,0,/HCOOH/FAME molar ratio, and catalyst dosage were studied. The iodine value, epoxy value, viscosity (40°C), pour
point, condensation point and oxidation stability of the product were measured. The results showed that compared with FAME,
the iodine value of EFAME decreased from 80.1 g/ (100 g) to 2.8 g/ (100 g)» and the epoxy value increased from 0.03 mol/ (100 g) to
1.75 mol/(100 g). Therefore, the oxidation stability of EFAME was significantly improved. However, the low-temperature
fluidity deteriorates and the viscosity also increases. Under the following conditions: H, O, dropping temperature 50 °C, reac-
tion temperature 50°C, reaction time 10 h, n(H,0,) : n(HCOOH) : n(FAME)=5 : 1 : 1, catalyst dosage 1.5 g, epoxida-
tion The oxidation stability of the reaction product is good, and the acid value of the nonvolatile phase after the oxidation is
moderated is 0.7 X 107 % mgKOH/g, and the acid value of the volatile phase after the oxidation is moderated is 0.5 X
10~® mgKOH/g, and the oxidation is deep. The post-deposit content was 70.2% and the acid value after deep oxidation was
3.3X10 °* mgKOH/g, the corresponding iodine value was 2.8 g/(100 g), and the epoxy value was 1.75 mol/(100 g).

Keywords : epoxidation; castor oi;oxidative stability;low temperature fluidity
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