
H2C � O �R1 R1 � COOR H2C � OH

� Catalysts �
  HC � O � R2 + 3 ROH R2 � COOR   +   HC � OH

� �
H2C � O � R3 R3 � COOR H2C � OH

Triglycerides + Alcohol  Ester     + Glycerol



Type of

alcohol

Oil Type Operating Condition

Methanol The mixture
of used
vegetable
and animal
fat oil (100
ml)

Oil amount: 100 ml
Methanol (MeOH):
18%
NaOH: 5%
Reaction
temperature 55-60
°C
Reaction time 15-20
min.

Type of

alcohol

Oil Type Operating Condition

Methanol used
vegetable
oil(100 ml)

Oil amount: 100 ml.
Different concentration
of (MeOH): 20, 30, 40,
and 50% were used
and 0.58% of NaOH
kept constant.
Reaction temperature
55-60 °C
Reaction time 15-20
min

Type of alcohol Oil Type Operating Condition

Methanol

Ethanol

Methanol +
Ethanol ( 1: 1
ratio)

Used
vegetable
oil
(100 ml)

Oil amount: 100 ml
Alcohol amount:
30%
NaOH: 0.37%
Reaction
temperature 55-60
°C
Reaction time 15-20
min

Type of

alcohol

Oil Type Operating Condition

Methanol
Rice bran oil

(100 ml)

Methanol
Palm oil (100

ml)

Methanol
Soybean oil

(100 ml)

Oil amount: 100 ml
Methanol (MeOH):
30%
NaOH: 0.37%
Reaction
temperature 55-60
°C
Reaction time 15-20
min



Type of oil % Optimum
MeOH amount
in 100 ml of oil

% Yield

The mixture of
used vegetable
and animal fat
oil(see Table 1)

18 85

Palm oil (see
Table 4)

30 86

Rice bran oil

(see Table 4)

30 90

Soybean oil

(see Table 4)

30 95



% Amount of MeOH in 100
ml of used oil

% Yield

20 72

30
91

40 64

50 60



Type of alcohol % Yield

Methanol 85

Ethanol
90

Methanol + Ethanol
88




