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Technological condition of converting biodiesel from bitter almond oil
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Abstract: [Objective] The conversion of bitter almond oil to biodiesel was studied, which can enlarge
the oil trees resource and provide a theoretical reference for other oil trees to transform to biodiesel. [Meth-
od]) The novel biodiesel from bitter almond oil transesterification with methanol was prepared. Parameters
of the process of the biodiesel were investigated by orthogonal experiment. The contents and compositions
of the biodiesel were analyzed by gas chromatography. The properties of the biodiesel were measured. [Re-
sult] The optimum conditions were as follows: catalyst amount (KOH) 1. 2% ,methanol to oil 7  1,reac-
tion temperature 60 C, reaction time 60 min, and stirring speed 600 r/min. The main components of
biodiesel are methyl palmitate, methyl palmitoleate, methyl stearate, methyl oleate and methyl linoleate.
The main performance indexes of the biodiesel as a fuel have reached the standards of 0% petroleum diesel
in China. [Conclusion] The bitter almond oil is a good raw and processed materials for biodiesel.

Key words: bitter almond;biodiesel;transesterification;technological condition

SR AR Y R BE R — OB S B R eSS A Ll —E R A S . AR R
i o B A I A A TR (9 = IR W R AR AR b il T RE TR A AL A B X B AR O A AR R AT A
TR & 1 HOERAL L I 5 A7 AR SR I DI PT DL AR AR U 1 IF R 0 o R R AR R

* (R HI  2008-04-22
[(FEWH] EEM 94875 #E15 H (2004-4-52)
(PEHERANT BRI (1983 —) . % . Tl g i FH A L A6 32 A 1 32 B0 )N FE 988 25 4 i e Ak 28 W SR Th AT 5
CEFEEHE] B BA9s58—), B Bl T E A 8 WA S, FEN ST R K gk E 5 Ed s,

E-mail : zhaozh@nwsuaf. edu. cn



5 330

BT S5 7 A ) 2 W S B T SR AT Y 147

J3t R A A JRE AN AR £ 1) T o S35 R A o i
YT

R o S o I 1 R N NS | N
P R A 1 L DX A R T R M A A A A T
AR BEE B M AR TR R IT . Ve L R e
AV 1) ol AL TR BR A T O, A R A AL T AR 2
134 J5 hm’ AEf= /(2. 0~2.5 7%, 5%
BT A A i U I BT A R s 5104,
AT S R DR L G DO Il R R 3
Ty U A R S TS TR 1 6% i 7R A A
i 107 1 o o o BRCE 9200 LA b HR, A R
I7 P T At it AR | e R L R R R 2y
BB AE T T AFL 00 A Al A A RGBS
T 373 % i A ARG il 2 S 46 V) 5 5K 1) 1
Ty He = AN Wy b A AR B e A A R
U7 b A A B A A o S 58 o AT X — B UL A
6 X A A o o) B B Sl 4 07 ik R T AT T
FE » LAY Ay e 85 4300 B R 88 O % ) B 5 i

1R A

.1 # #

FAAW A A PV R R AL
b R B O T Pt I

B F2H 3¢ 8 4% . R206 JE % 25 &k 4% .
SHB- i ¥ /K 28 2 A .25 28 il W201BS 8 i K %
iy, 9k b A R BR 2 F) 7 DKU-3 A H
PROTE T A R b VR K B A A BR A R R

2XZA1RE R BB LIRS s H s BT ™,
GC6890 T AH o 1% AL Ry % $EAR 2 | 7 b J3 A
AUY220 HLF K 2R XT 1 28 F1 o0 W <

KA KOH . JoK B EEFITS R 3 R 437 45 1
=BT R R b R PP TR Ll R R T R TP R
Tifi i 1% PP TR % i 18R Y TR R SRR PR P TR 34 R €83
afi, DL B F Fluke B A# .
1.2 HF &
1.2.1 #34=mHl&EHhEbey sk RARE W
A BR AR 78 o 2% 08 bR K S 1T B9 5
K KOH i b FR & AT R3S ¥ SOy . HUE & BRroK
B4 5 A A T R e T FE B E SO I EE R I AE
et R R JC K R TR SV R T E B S T
A7 B 28 4 )2 B — 5 B a) S s B OO A BE R AT R
PR A8 4 2 B (A B2 55 — IR 1/2) . i 45
Joi o R B L SRR A L e AR K PR 3 WK L FE
0.09~0. 1 MPa T 3 & 7% 18 . 4 U8 Br B B L K 4 K
AR A A S I E R, TR
FER I

Bl >R EERBRK > BEXBR Y >#HE
o BB BB AR kR R A>T F B
R—>id A A S,
1.2.2 #H4-ddl & AmEde T L L4 K B&
it SR Lis (40 IEAR B & 1 (R 1) X 52 0 £ )
S R A AL R 0 R R R L B L (T R
Fb D AR AR TR 5l v 2 A B 4 B0 RO IR B L R
JoF B[] K 4ot e B AT AT

Rl EFCHHNEEYERIZEHANEIREERS AT

Table 1 Factors and levels of theorthogonal experiment-bitter almond oil produced biodiesel process condition
K it L AT/ % R/ C A 4]/ min PEFEHEEE/(r e min™ 1)
Level Methanol to oil Catalysts Temperature Time Mixing speed
ove A B C D E

1 4:1 0. 80 50 50 500

2 51 1.00 55 60 600

3 6:1 1. 20 60 70 700

4 71 1. 40 65 80 800
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Table 2 Results and intuitionistic analysis of orthogonal experiments-bitter almond oil produced biodiesel process condition

ES sl L ' @ﬂi‘fﬂlm’i’/% ~ R/ C Hq"l'ﬁ]./min Tﬁ‘#‘lﬁﬁ‘fﬁ/(r + min~ 1) H R AL/ %
Factors Metharxl to oil (,atz;éysts lemp(e‘rature llIr)ne M1xmlg: speed 461 Result 1 455 2 Result 2
1 1 1 1 1 1 80. 1 81.6
2 1 2 2 2 2 83.7 85.7
3 1 3 3 3 3 91.2 90. 8
4 1 4 4 4 4 89. 3 90. 8
5 2 1 2 3 4 85.0 86. 6
6 2 2 1 4 3 86. 0 87.2
7 2 3 4 1 2 92.6 93.5
8 2 4 3 2 1 95.5 95.1
9 3 1 3 4 2 90. 2 90. 4
10 3 2 4 3 1 86. 8 87.1
11 3 3 1 2 4 94. 4 93.8
12 3 4 2 1 3 93.4 92.5
13 4 1 4 2 3 90. 3 91.0
14 4 2 3 1 4 91.2 90.0
15 4 3 2 4 1 93.1 94. 2
16 4 4 1 3 2 92.5 93.6
K1 86.7 86.9 88.7 89.4 89.2
K2 90. 2 87.2 89.3 91.2 90. 3
K3 91.1 93.0 91.8 89.2 90. 3
K4 92.0 92.8 90. 2 90. 2 90.1
R 5.3 6.1 3.1 2.0 1.1
F3 EFCHHNEEDERNIZEANETRRAESTER
Table 3 Analysis of variance deviation-bitter almond oil produced biodiesel process condition
T 22 AR RS | B ¥7 F 14 2
Variance sources Squariance Freedom Mean square F value Significance
A 130. 89 3 43.63 72,41 * %
B 273.05 3 91.02 151.07 * %
C 44,93 3 14. 98 24. 86 * %
D 19. 81 3 6. 60 10. 96 * %
E 6.74 3 2.25 3.73 *
% 7% Error 9. 64 16 0. 60
& Al Total 485. 06 31

Teox RORZEREE Fo.05(3,16)=38.245 % » FRZERMEE  Fo.0(3,16)=5.29,

Note: * indicate significant differences, Fy 05(3,16) =3, 24; * * indicate extremely significant difference,Fy o1 (3,16)=5. 29,
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Fig.1 Changing trend chart of bitter almond oil produced biodiesel methyl conversion with each factor
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Fig. 2 Gas chromatogram of bitter almond
oil produced biodiesel
1. Internal standard;2. Methyl palmitate;3. Methyl palmitoleate;

4. Methyl stearate; 5. Methyl oleate; 6. Methyl linoleate
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Table 4 Main properties of bitter almond oil produced biodiesel
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. The qualities of Chinese .
Names Units Indexes . . Detection methods
vehicle diesel

TS ki $E AL Cetane index 48 =16 GB/T11139—1989
PRl 5 (P 1) Flash point(closed-cup) C 171 =55 GB/T261—1991
i Jr 8 i (50 'C L, 3 h) Copper strip corrosion % la <1 GB/T5096—1991
i & & Sulfur content % (m/m) 0.001 <0. 05 GB/T380—1988
iz # ) (20 C)Kinematic viscosity mm?/s 7.976 3.0~8.0 GB/T265—1988
K4 Water %(V/V) 0 <Rk <trace GB/T260—1988
V= P == ) VI N w3
LT E T (B A D) meg/dL 0.7 <25 SH/T0175—2004

Oxidation stability(Total insoluble)
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