37 % H 1

JERTAE TR 22 40 (A SRR 22 b

2010 4F Journal of Beijing University of Chemical Technology ( Natural Science) 2010

BETEMERBN _RURERBRERMERN S K

N = Fak FEET O h O#H
(B R ARl SE ARG, #dk s 430074)

OB LI A Y S A B BT ST T 4 A s R T SR A A L SR M I Al BRI,
R IR AL T2 A F - AR I AR 129% (it 20 %0 AL B 3R] LiC1 0. 8% (Jst ik 3 %0) , BBzl B2 220
C LB 6 ho FERLAEAT T, “BRMUE N 75.2% o LA L3R 1 — B8 M itk — 20 bl 4 38 Wk Sl A g, OF 4% G T
FRAART N B AL AR AR o X 588 T M A i 151 1 490 77 il E AT DSC TR BAPE RN Jy 2P RE I 3o 25 SRR, 24 SR I M 15 30 Sl )
i 18 A A R 5Tk BE DA 0. 60 LI (8] P SR di 52 4, [ A0 ) 7 il ) 6 54 A B doc e, 0 o i L 257 o B B 40 P R e, AR

Vol.37, No. 1

AE5 T 45 [l 2 7 B AT 2

KEEW : DA A sl TIRER REER G [ AR

HE S %S T0203.3

7l

-

M3 Diels-Alder JZ 57, 5 A 160 701 i 107 R Y 15
AT AL R R A SR R AL, R AR R @A
B TR TR R M S, TR T
S T e I 2 L () R S [ 70 o 3 S0 D
215 1814k 70 2 18 7 AR 1 A R ST A I % 45 A )
Wy, A IR R HLA BIE B R (8 B SR R N
1L, 5 Ot M T [ Al 70 7 B 4800 I R A L L B A
AT E B RS

LA R T 1 R A B AR A R A DR 2
PEANDIFE T 1 AR T B0 e % o 7 % 2 i S
T R B A A W S i R T JRR IR I 9 R
BRI 73% , 24 4 — 9 1 WS 0 B 4T JEUR)
A, LLr R A ) 5 T O JEORL R A R R %
S O e 4 U I A 00 oK LR 6 SCRRARGE . EL T, A2
B F 58K 22 46 R e AL R B L T S A AL 45y T
X 2By S i A T ARGE . B, AR SO LA SR
T A 0 S TR, TR A B R R ML R
I 1 T2, 2 0 R I M- B B T A e

Wi H 3 . 2009 - 09 -26

HAWH . EZK 8637 i ] (2003AA214061/2009AA037232 ) ;
At B AR 5L 4 (2008 BCD359) 5 4 b BF 47 K 2 Bl 0
B34 (0124170030)

B—1EE: B 1972 44 L

= JH IR R A

E-mail ; yanyunjun@ tom. com

e B 7R i T S A T AR P 2 v ) o B
RS A0 Pk 2 i B R AR W SR 2R B A T RE L LA
A ) S v AL 25 R St

I EHR#ES

1.1 #FR5iRF
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BF () 20 o S ARRE A 0 S 0 s I 7R A ok B L i
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AEAER, oK OB, CTREF, ¥ AR 2%, [ 2
AL AR A R A A AW g, Bk TA
B D  BZi t, CRR A o B B A PR A5 06 M
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W — 5 B SRR Il AR e s A LA R AR B )
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Ak 390 1 Aok 5 1) 5 i 4 SR
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Fig. 1  The effect of catalyst type on the yield of dimeric

fatty acid methyl esters
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Fig.2 The effect of catalyst amount on the yield of

dimeric fatty acid methyl esters
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Fig.3 The effect of catalytic promoter on the yield

of dimeric fatty acid methyl esters
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Fig.4 The effect of temperature on the yield
of dimeric fatty acid methyl esters
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65F / t/h Wift * /mg-g ! t/h FR{H " /mg-g "
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Fig.5 The effect of reaction time on the yield

of dimeric fatty acid methyl esters
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Table 1  Effect of temperature on acid value
T/C R " /mg-g ™' T/C FRME " /mg-g ™'
180 18.5 220 3.75
200 5.4 240 —

* 4 KOH 7a3ih v B4 ot Bt 73 44
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Table 3 Comparison of properties of domestic and

imported low molecular weight polyamides

7 i B i {8 FE(40°C) /mPa-s @i
AR AL 340 ~380 0.55 iR
TY-305 350 £20 0.2-1 FReL
300# 300 20 0.2-1 (AN
TY-651 400 =20 0.2-1 kRt
TY-650 220 £20 5-35 Bt
TY-200 215 £ 15 10-80 AN

122 3 AT, 356 F AR AR T AR 1 S8 A AR
53 B I e (31 Ak 0] %) 3 f 45 AR 5 TY-305 30045 [t
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[ A W) ) SEBR R G AT, Bl A A IR R, 1 4T, B 4R
At B B R AE W 0 0 (910 em ™' ) BT/, 7E 3180 ~
3360 cm ™' BT AOAA BE G v N—H B i 06 315 2k, 7
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Fig. 6 Plot of extent of reaction against

time for the curing system
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Table 4 Parameters of curing systems with different mass ratios

R my /mg T,/C T,/C T/C  AH/J-g™!
0.2:1 12.11 53.3 94.68  [175.65  95.28
0.4:1 11.22 53.52  101.03  185.3  105.12
0.6:1 10. 67 54.02 112.36  191.62  123.46
0.8:1 11.91 53.25  90.55  168.24  80.96

R iy SR It Mz 5 B0 S I o Ak L

U/ mW -mg™

100 120 140 160 180 200
r/c

B 7 A B G AL A R ) DSC 2

Fig.7 DSC traces for curing systems

60 80

with different weight ratios
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2.3.3 B4R 289 TG & ok

4 A [a] 5 B e R A A R 2 2R e S 3R
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TR Ty, ARTEERE 10% BFA9IRE T, WS,

S5 EMER R TR S APERE A E R
Table 5 The relationship between weight ratio and

thermal properties of the curing systems

R T./C Ty, /C T /C
0.2:1 195. 64 270 302. 46
0.4:1 257.75 320.77 347.98
0.6:1 312.02 340. 34 362. 63
0.8:1 201.48 285.95 328. 64

Ry 35 I e -5 S0 i o e L

Hi &l 8 FN 5 AT, 5 Ik frie B 401 1 1 A 1 &
R — AR B, Bk o i e b, 2k T3 B2 A0
S M B K AR R i S I R S I I BTG T SR R
E R DNINE SRR N3 B =Rl A=
N 0.6 1y, T\ T, Bl T, 5350 4 312,02 °C 340 34
C I 362.63 °C, Y [ fk 4 F& rf BTk e 2 2 4k 2 3
Jn#) 0. 8: 18, T, Ts, F1 Ty, U T FE. BIIL, 2 R



LER X B HE TR B ) SR B G BRI i 5 - 11 -

100
80F
S eof
i;
 40f
K a-02:1.
b-04:1
20F ¢-06:1.
d-08:1
0 100 200 300 400 500 600

T/C
P8 ANIml ik b B fb iR FR B TG 2k
Fig.8 TG traces for curing systems with
different weight ratios
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FET BRI T RN 5 R A A R o
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Ay 25 i B2 o it o R R B D7) 5 R A ) SR R L
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Table 6 Mechanical properties of curing systems

with different mass ratios

ROARBTO] WTRC SpERTE lsR il R B/

WIE/MPa /% MPa MPa kJ-m 2
0.2:1  21.03 12.94 46.39  90.7219  8.53
0.4:1  30.82 13.45 130.66  81.5613  10.78
0.6:1  31.96 18.99  123.46 110.6471  12.56
0.8:1  13.23 58.27  119.74  66.8178  6.54

R O S % 5 50 S I ik L

HI 3% 6 AT, 76— Ju I P, 1 A 2 v 2R Ik i
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(e 16 P %) 5o 3 o 3R Tk Mg ) o ORI R0 R 0 K, 5 B
S A I SR A B IRIME o A SC [ ] 2R I Jre B A
JIgt ] A 780 iz Ak 85 ) 5 Ry 13. 23 ~ 31,96 MPa, it 5

Tl [ 277 i T31-1 B R S0 R Bi 361 £k 7] A Hy 319
A OB B F AT A I 80 B AR IR [ 4 700 L o 5 470 58
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(1) A AR AR 0 556 3l oy J ek ) & — SR Ak %
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B 220 °C, O NIEFIE] 6 ho FERCA T, R AR
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(2)DSC 1 TG MX B , WL 5 20 I8 i
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U IA SIS =

(3) 1 1l 2R Pk Joie A S04 i [0 £ 740 1) e A1 L v 5
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Preparation of dimeric fatty acid methyl

esters and their polyamides from biodiesel
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XU Li
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Abstract; The preparation of dimeric fatty acid methyl esters and their polyamides from Chinese kernel oil biodiesel

has been investigated. The results showed that the optimum conditions for dimeric fatty acid methyl ester synthesis

were; amount of bentonite catalyst 12% ( based on the weight of fatty acid methyl esters) , catalytic additives LiCl

0.8% (based on the weight of fatty acid methyl esters), reaction temperature 220 “C, reaction time 6 h. Under

these conditions, the yield of dimeric fatty acid methyl esters was 75.2% . The preparation of polyamides from the

dimeric fatty acid methyl esters and their application in epoxy resin curing systems were further studied. By means

of DSC, and experimental measurements of heat resistance and mechanical properties of the cured product, it was

found that the highest heat resistance and impact resistance, and strongest bending and shear properties, were ob-

tained when the mass ratio of polyamide resin and epoxy resin curing system was 0. 6: 1. It was concluded that the

performance of polyamides from Chinese kernel oil biodiesel is comparable to similar products available commercial-

ly.
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