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(2) (3) (1) 1. Heater
2. Reactor
7= Wiy (1-Wo/ W)/ (Wiy—Wo). (4) 3. Rectifying tower with outside cooling
5 4. Water separator
5. Condenser
(4) W Wo W, 6. Thermometer
W 7. Thermostat
. 4

n z n F————

1 [ ||

Wo | |

6 | [

WZ I____I 6 |

Wy Wb | |

|

’7 —‘ | 7 !

1 | |

L=

1
Fig.1 The rectification equipment with water
3 separator for esterification
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Ow=(Lw—Rw)/Lx100%. (6)
Rw H R
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1
Tablel The conditions of esterification
Ester H (mol) B:H (moleratio) Mass of catalyst (g) Time (min) Temp. of water (°C)
n-butyl lactate 0.3 2:1 3 50 92
n-butyl acetate 0.5 111 2 60 90
Iso-amyl acetate 0.5 1.1:1 3 60 94
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Fig.2 The relation between temp. at top and time in synthesis of n-butyl lactate, n-butyl acetate and iso-amyl acetate

3.2

(A)

(G)



4 303

2
9%~12%
Wo Wiy 4)
14
t (a) n-butyl lactate | 10 E (b) n-butyl acetate 10 L (c) Iso-amyl acetate _
12 e (o) buty " _o-o2-58
L - [ —e—¢ [ o "
10k [ 8 - 8- 7
= 8 L L
E . 6 6 ./ /
= 6 I .
- I 4+ 41 / /
4 - L L [ |
’ /
r 2 - 2+ o
2r —m—G L —®u—G | / —m—G
H —o—A —o—A
oo A 0 o
IS T N S B I I T N N I I I T N T B
0 10 20 30 40 50 0 10 20 30 40 50 60 0 10 20 30 40 50 60
Time (min) Time (min) Time (min)
3
Fig.3 The relation between rejected water amount and time in synthesis
of n-butyl lactate, n-butyl acetate and iso-amyl acetate
2
Table2 The organic content of rejected water phase from water separator, O,, (%)
Ester Azeotropic rectification Traditiona rectification
n-butyl lactate 48.0 60.1
n-butyl acetate 4.8 138
|so-amyl acetate 8.8 18.2
3.3
3 T
1.4~11.5°C
2.2%~3.0%.
3
Table3 The average bottom temperature and the conversion of acid in esterification
Esters Tar (*C) R(6)
Azeotropic rectification Traditional rectification  Azeotropic rectification Traditional rectification
n-butyl lactate 123.7 118.7 98.0 95.0
n-butyl acetate 115.4 114.0 95.2 92.8
|so-amyl acetate 128.4 116.9 98.2 95.5
(D)
)
9%~12%.
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Water Separation of Esterification by Azeotropic Rectification
with Partial Condensation

WEI Teng-you, TONG Zhang-fa
(School of Chemistry and Chemical Engineering, Guangxi University, Nanning, Guangxi 530004, China)

Abstract: The method of outside cooling and then generating partial condensation to offer reflow was used to realize
azeotropic rectification that is effective in water separation and easy in control of reflow. By the application of
esterification for n-butyl lactate, n-butyl acetate and iso-amyl acetate, it showed that this method improved the
conversion of the acid by 2%~3% and reduced the loss of organic in waste water by 9%~12% compared with that of
common water separator by rectification.
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