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% 4 4 79 7 22 52 H,C—OOCR' wns RCOOR  H,C—OH

s =4 12 =

b (4o i )i | +3 ROH — + . |

fLer B 5] 07 L HC—OOCR" R"COOR = HC—OH

fig T & 2 R | + |
H,C—OOCR™ R™COOR  H,C—OH

W1l pgfF RS

CH;(CH,)-CH-CH(CH),COO-CH,
CH3(CH,)-CH=CH(CH>)-COO-CH + CH-OH KOH—
CH;3(CH,)-CH=CH(CI 1:)-c<,)().c"1 I,

Methanol

5= |

3 CH3(CH,)7CH=CH(CH2)7COOCHs + ERE periies
H - L:' - OF1
H

Methyl oleate (bio-diesel)
(3 x 296.50 = 889.50 g) Glycerol(92.10g)
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P A4 RN oRAe gk A ¢ RE DK R RS E Ry

For M A BHAS LB RRARR IR c FERT BHH T

RLAGE R FokA AL AT RET RS ARE R
LIREREE B I

Step1: OH™ +R'OH«——R'O” + H,O or NaOR' «—R'O +Na’

OR'
|

Step2: R;COOR™R'O” & Ri-C-0O
|

(T)Rn
OR' OR!'
I |
Step3: Ri-C-0" +R'OH e Ri-C-0" + "OR’

| I
OR" ROH*

H

|

-(i‘-H

R™= R,COO-C-H

1
R,COO-C-H

R1 » R2 ~ R3=Carbon chain of fatty acid

R*=Alkyl group of alcohol
W 3. R AT LR
Kﬁ:“ 7 "ﬁ g i a‘i‘l]//\ﬁ ’&ﬁfﬂi\ﬁﬁ a4 ’J\A\i R _EE/,]\ . 41;%2/\/‘35 FE]},%’TP-
2 peie(Acidvalue)® 7k F it 4 - 22 8 K4 i AR
B2 ek o R LB K L BRI AR LS

2

R SR LR U SRR SR TP TR -

&

f % F % > & -K(Anhydrous) » 2 g 91z kA A4 B 1L F o
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B m A N 2 PFR AR - B A 4 8
i E (R 4) -
R1COO-C-H (FFA) + NaOH or MeONa —
R;COO-C-Na (Soap) + H,O or MeOH
B4 aivrFE R
I|I
R,COO-C-H
' R,COO-CH;

RCOO-C-H 4+  h,0 " RCOOH
2 ~ RyCOO-CH; 3

|
R;COO-C-H
|
H
= e B i g3 - 4@ g (DG) FFA
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Z 5. @ 7 f% Methyl alcohol 99% ~ & ¥ i 40 Sodium
hydroxide 98% - fig it Acetic acid~ ~ & ;4 Aalad oil
100% -
= ik~ & % Micro reactor~ B A& § i High-pressure pum
Heonig & & Microreactor chip ~ 4 #4 4 Hot Plates ~
F B2+ back pressure -~ 3.~ # General Purpose

Centrifuge ~ § 49 & 7 &/ & % & GC/IMS -

4-2 Bl

TOR4h M AR 250 & F it 4B 200mL 0T iR KR K
B o~ 250mL EAr ¢ o HHEE T & 3 4R DIRFE
it § B 100mL i 82 50mL T pg o s K i~

250mL 48255 2 R £33 o
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4-3 7 % % 2
1L @t r i 2 8F BX2HEH G XILFR
Frogpomid o ®AMRE F B4 #0E R (60°C - 70°C -
80C) > #fed Fen? B4R kg R IL
» Meit i F s (250~1000pl) - F5 4 3 B A iy
“F%%@’jdﬁﬁ@%?@ﬁﬁﬁiﬁﬁﬁﬁi
FRERA(BRA A% 5 1-~3-5) il F Rigv &7
FrR - avaFUEAS — U2 %D -
2. gt b e A ket Bl R TR EH D
Y CREPE R R SR N
. ¢ ookt A A G AR AL A 0 0 AL e K 1K
I P MPHT) S a4 o o
A Fe% 41T EoREERA e~ 2 FRE Y o dnd P S e
e WA

5. F sk A 15 41F GC-MS & 45 & &

FHREEW:

TEm

W7 MFBEEXE
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4-4 R %~ 15

Az\

17 % B : GC HP 6890-MSD 5973

A Sl

3

e

A S B

. HEWLETT PACKARD MADE IN USA

Solvent: n-Hexane
Column: SP-2380
Colunm temperature: 140°C, 5min; 4°C /min, 240°C,

10min; total 40min.

Injection port temperature: 260°C
Flow rate: He 1ml/min

Split ratio: 40:1

Solvent delay: 15min

m/z: 50~600

B [nject volume: 1.0 uL of the sample solution

=12 1. Methyl palmitate 2. Methyl oleate 3. Methyl stearate
4. Methyl linoleate 5. Methyl linolenate % 7 # # %
B fE R 0 5 GC-MS A5 0 3B L 6 ff o

SR

&R 5 4wy 20ppm ~ 50ppm ~ 100ppm ~ 150ppm % %

R AT 0 WEME S RS 4T

Methyl palmitate y = 405458x + 3.0*10° : R®=0.9962
Methyl oleate y = 439055x + 3.0*10° ; R®=0.9961
Methyl stearate  y = 435920x + 3.0*10° ; R®=0.996
Methyl linoleate  y = 400421x + 3.0*10° ; R*=0.9959
Methyl linolenate y = 377134x + 2.0*10° ; R*=0.996
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Ak EklA WX A 015032 05F 1T > A
B 5 7802 85% 0 £ Mk REMR L T ARMEM %o @t 0.1
BE o F|FE AL b % S b chE A % o 1t & R i 5] 78%5 0.3
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WiEF 92%; A 05 FF R st B R 0 0 2 R 2R
it id 85 E AT RIEE DR CERE S ADAY

TR R A 03 PFE T AR o

’

0 0.1 0.2 0.3 0.4 0.5
B4 Bar

W 10. F kb inid v $HE % 2§ (1 min)

24

0.6



%2 3. MKFEBER%ZR%

Reaction  Flow rate Temp. Pressure v 1
RUNH ime(min) (MeONa)  (°C) (Bar)  PHICH
7 1 0.3 70 1 100%
1 1 0.3 60 5 98.10%
11 1 0.5 50 5 96.82%
3 1 0.5 60 1 92.27%
13 1 0.5 70 3 92.17%
27 1 0.5 50 3 91.21%
18 1 0.5 70 5 88.26%
16 1 0.5 60 5 87.60%
25 1 0.3 70 5 86.82%
20 1 0.1 50 3 84.25%
28 1 0.3 60 1 82.52%
14 1 0.1 60 1 71.26%
5 1 0.5 50 1 49.16%

yl 77.76% 80.36% 79.04%
y2 91.86% 86.35% 89.21%
y3 85.36% 91.81% 91.52%

R(& %) 14.10% 11.45% 12.48%
i)fleli 37.08% 30.11% 32.82%

B#EF RiF® 0.3>05>0.1 70>60>50°C 5>3>1 bar

dR PR AT SRS F BIERHA SR POT R
B A 4o g e vt 37.08% 5 B < ~ R4 32.82%F A 30.11%:;
BBt EF Y ¥ 24 50C~60°C > 1Bar T & i 0 R e
FRZSV RS FERS ApHs 7 UREF BEA S TR
g OPFACR £ ki 0 B ORETRF PR
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Apcid i F g AR 4 5Bar i & 70C g v 0.3 T o
v 87 Yo JI* MeiniE RIZC RS A AP T R0 E Bk
B R EREERDOR T U RGERF BFR &
JF BEAEEMAE CRCKRAMESI AT I EEF BEFR
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