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Analysis of a Continuous and Instantaneous Vacuuam Drying System
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ABSTRACT

This study describes to analyze the characteristics for separanon and recovery of both the dned particles and the purified sol-
vent from the waste solvent through the vaporization process by the continuous and instantaneous vacumm drying system. The
vacueum drying system for the waste solvents recovery consists of a feeding pump, a double pipe heat exchanger, a vacunm spray
chamber, and a condenser. The vacuum drying syslem heats the waste solvent to the vapor in the double pipe heat exchanger
and the expanded vapor is sprayed at the end of the tube, The vaparized solvent in Lhe condenser are recovered The particles
in the waste solvent are separated and dried from the vapor m the vacuum spray chamber, Performance evaluation of the vacuwm
drying system was conducted using the mixture of the dried pigment particles and benzene or alkylbenzenc as lest samples. For
the mixture of 10 wt% pigment particles and 90 wt% henzene, the recovery effliciency ol benzene was 88% with the purity of
99% and the recavery efficiency ol dried particies was 94% with the maisture of 1. wt%., The size of pigment particles was
decreased from 6.5 pm 10 5.6 um jn diameter due 1o high speed spraying and dispersicn in Lhe vacuum drying system during
drying process. Therefore, the vacuum drying system showed to he an effective method for separating particles and solvent i
the waste solvent,
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Fig. 1. Flow chart of the vacuum drying system,
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Table 1. Applications of the continuous vacuum diyer system for recycling
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Fig. 3. Schematic diagram of expenmental apparatus for drying and scparating the ruxture of solvent and particles.
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Table 2. Propertics of solvents used in the test

Parameters Benzene | Alkylbenzene
Boiling Pomnt (°C) 80.1 206
Density ?
ensity (hg/m’) 815 750

(at boiling pont)

Viscosity {kg/msec)
{at boiling point)

Specific Heal (J/kg « K)

320 X 107 05 x 1077
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Table 3. Thermal analysis of the vacuum drying sysiem
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Table 4. Separagon resulls of the mrxwre of solvent and pigments using the vacuum drying system

. Feeding Content Separated Content | Recovery Efficiency
Test Material (wi%h) (w155 )
Musture of Pigments 10 9.4 94
Benzene and Pigmenls Benzene o 79 28
Mixture of Pigments 20 182 91
Alkylbenzene and Pigments Allcyl-benzene 80 63 85
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Fig. 4. Micrographs of pigment particles, (a) raw pigments,
(b) dried pigments.
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