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Preparation of biodiesel from Chlorella by in - situ catalysis with
amino acid ionic liquids
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Abstract; To explore the in — situ catalytic preparation of biodiesel from Chlorella using environmentally
friendly and efficient catalysts, amino acid ionic liquids were synthesized by reacting five amino acids
(glycine, aspartic acid, L — glutamic acid, L — lysine and L — proline) with hydrochloric acid and

potassium hydroxide, respectively. The amino acid ionic liquids were used as extraction agents and catalysts
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for the in — situ catalytic preparation of biodiesel
from Chlorella.

optimized using single factor experiments.

The reaction conditions were
The
results showed that the amino acid ionic liquid
[ L —Pro][ Cl] synthesized by the reaction of L —
proline with hydrochloric acid had better biodiesel
extraction rate and catalysis rate. The optimal
preparation conditions for Chlorella biodiesel were

dosage of [L — Pro] [ Cl] 100%
(based on the mass of Chlorella powder) ,

as follows:
mass
ratio of methanol to Chlorella powder 11 : 1,
reaction temperature 65 °C, and reaction time 18
h. Under these conditions, the extraction rate of

biodiesel was 83.16% ,

and the catalysis rate was
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64.54% . In summary, the amino acid ionic liquid [ L — Pro] [ Cl] is suitable for in — situ catalytic

preparation of biodiesel from Chlorella.

Key words: amino acid ionic liquid; Chlorella; in — situ method ; biodiesel ; transesterification
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Fig.1 Effects of different amino acid ionic liquids on

extraction and catalysis rates of biodiesel
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Fig.2 Effects of amino acid ionic liquid dosage on

70 80

extraction and catalysis rates of biodiesel
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Fig.3 Effects of mass ratio of methanol to Chlorella

powder on extraction and catalysis rates of biodiesel

HI P 3 m] I, Bt PR T 30, A= 4 S 32
BORFMEAL R B T e 2 - e n ke, H.
POLE I S B TR Lo 110 1 IR A, I AR
PSPy 81.34% MEALR N 62.33% o T
A I PR AT B 2 FH A S i £ A ¥ R
TEFT SR B AR i T /N EREE AR I A A S
FRU PR NG B e 22, SR AT 2T [ AR
BEA, R P 38 0 — € R B RS T R0 &
SR B TR, R R B8 5 WA DAy S GRS 4
Zy 53 TR/ INERE 20 ] e 2 M B R a0 A 1Y
R, BRI R T AE D) Se M A PR CR . AL R Y

PEF 2 PR Ay P A A kg A 52 07 P9 2 1 4, 486 o e
IO e B T Lol S A 2% SR ] IE R Tl B
Bl G BAAkSE R i B i, SR IBOR A fL 3 8
JCHA ARk, W] BB SR PR R 27 B F B VAR 1 S R
71, IR R A4 B I B ek Bk~ - . PRI, e
S Sk R L 11 1 AT 45
2.3.3 RN IREE 5

AR E FWME (L -Po] [Cl]) &
100% ey i e 1101 s R fa] 16 h f 4%
PEF, 558 SN N A 1 S T SR BOR R AL e 1
S 25N E 4 R

90
S8of

o

= 70t

Heol

¥ 50t

e IR
# 40 i fL R

3035 A:O 45 5.0 5.5 6.0 6.5 7.0 7.5
S B2/ °C
B4 AR R M SRR A AL R

Fig.4 Effects of reaction temperature on

extraction and catalysis rates of biodiesel
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