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Table 1 Composition of raw material in methyl acetate system
in biodiesel production (%, )

FAMEY Methyl acetate  Acetin Acetic acid Others?

43.6 38.0 6.7 1.0 107

Note: 1) Fatty acid methyl ester; 2) Including long-chain free fatty acid and
long-chain fatty acid glyceride.

H R L AR S AL B ) T 2 2 s,
G R AR SR G SRR BRI 21, Vet A%
[T ARJE RS HCIRZS R AR AR i 25 R AN
S5 L R ORS TR, ARSI TR H R I 17 R I
FCAb MR H- R IR 23 885 KR SR H BRI 2R 1R T
PESEMIENER 2 DR ARG RIS Ak 2 25 B A S, ok
ARG S B R SO R B PR H i SN IR T R ]
ity S 1 A AR BN T RS 1 ORG RIS VR L H ik e
I P PR A A S PR B H il A LR TR, 28R LR
PP IR AT o ) PP i A 7 R H i 2 IR AT
P L R B A A AT 43, A9 11 e i 1R G
AL RIS N As VR JsURE 3R 2 JE S0 S A5 1K) SR ISR
PR B R St e AR IR 1) T 2 4RI,

Enzyme-catalyzed
product

Recycle Absorption

Filtration distillation

Biodiesel raw material

Simple distillation

Degassing Methyl acetate Methyl acetate

Recycle

Crude biodiesel

First vacuum rectification
e —

Acetin —]

Second vacuum rectification o
Refined Biodiesel

Crude glycerol

= High boiling components

Kl 2 £ TR AR 2R B AR ) AR P St 2 R
Fig.2 Biodiesel refining process of methyl acetate system
catalyzed by enzyme
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Table 2 Biodiesel refining process parameters of methyl acetate system

Procedure Product

Operation conditions

Product purity (%) Yield (%)

Simple distillation Methyl acetate

T,P=58~140 'C, p=101.3 kPa 99.4 95.7

Methyl acetate

D i L
egassing and acetic acid

T,=150 'C, p=133 Pa, vacuum degassing: 2 h

Products were hard to be
condensed in lab’s conditions

First vacuum rectification Acetin Ty=180 °C, T)=(125+3) ‘C, p=133 Pa, reflux ratio: 2 98.5 97.0
Second vacuum rectification Refined biodiesel Tp=245C, T=(170+10) 'C, p=133 Pa, reflux ratio: 2 >99.5 98.7
Methanolvsis of acetin Methyl acetate Mass ratio of acetin to methanol: 1.15, mass ratio of acetin 40.9 94.6
Y Glycerol to NaOH: 100, reaction: 2 h, 40 °C, 101.3 kPa, agitation 25.7 95.5
High purity Ty=58~140 C, p=101.3 kPa,

. S . . . . >99.7 98.1

Absorption distillation methyl acetate azeotropic vapor inlet speed to the absorption unit: 4 m/s
Crude glycerol Bottom discharge of azeotropic distillation tower 88.1 99.0

Note: 1) Ty, is the temperature at the bottom of distillation/rectification tower; 2) p; is the pressure at the top of distillation/rectification tower; 3) T; is the

temperature at the top of distillation/rectification tower.
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Table 3 Comparison of main quality indexes of biodiesel
products with DINE 51606

Biodiesel Crude Refined
DINE 51606 raw material biodiesel biodiesel
FAME >97.6 43.6 80.3 >99.5
FFA <0.4 0.52 1.0 <0.4
Methy! acetate NAY 38.0 NA NA
Mthanol <0.3 NA NA NA
Acetin NA 6.7 NA NA
Gyceride <1.6 10.2 18.7 <0.1

Note: 1) Not available.
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Fig.3 General material balance of biodiesel refining process of methyl acetate system catalyzed by enzyme
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Table 4 Inlet composition of crude biodiesel rectification
assumed for Pro/Il simulation (%, w)

Methyl oleate Oleinic acid Olein
80 1 19
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Purification Process Design and Simulation of Enzyme-catalyzed
Biodiesel Production Using Methyl Acetate as Acyl Acceptor

CHEN Jian, DU Wei, LIU De-hua
(Chemical Engineering Department, Tsinghua University, Beijing 100084, China)

Abstract: Using methyl acetate as acyl acceptor instead of methanol, enzyme-catalyst was saved from the harm of methanol and glycerol.
In this work, biodiesel purification process of methyl acetate reaction system was carried out. Moreover, feasible operation parameters
and material balance were also obtained based on the results of purification experiments. The final end-product, refined biodiesel, could
meet the strict criterion of DINE 51606. The vacuum rectification of crude biodiesel was analyzed by simulation software Pro/ll to assess
the influential factors on it. The computing results showed that the preferred operation parameters of the vacuum rectification column
would be in the ranges of 9~11 pieces of theoretical trays, 133~1333 Pa at the top of distillation column and 1.5~3.0 of the reflux ratio.
Key words: enzyme catalysis; biodiesel refining; methyl acetate; material balance; vacuum rectification



