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ABSTRACT: The solvent extraction of polyethylene glycol (PEG) by ethanol has been studied
for the powder injection molded compacts of St-ferrite/PEG/carnauba wax/HDPE. The ex-
traction rate of PEG is sensitively proportional to the solvent temperature whereas it is in-
versely proportional to the contents of PEG, the molecular weight of PEG, and the specimen
thickness. The high extraction rate of PEG is achieved under the following conditions: solvent
temperature of 70 C, PEG contents of 30%, and PEG molecular weight of 400 g/mol. In the
early stage of solvent extraction, the non-linear relationship between the extraction rate and
the square root of the extraction time indicates that the extraction of PEG does not follow the
Fickian behavior. At extraction times longer than 180 min, however, the extraction of PEG
follows the Fickian behavior. The extraction rate of PEG by ethanol is about 1.0 x 1078
g/cm®sec enough for common applications.
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:Tablel. . The Properties of Binders and Solvents

PEG PEG PEG

w ® © CW HDPE ethanol water
melting point ('C) 4~820~2544~48 & 132 -1145 0
boiling point () - - - - - 785 100
solubility parameter
"
8 (calfem)? 146 146 146 79 179 127 234
density(g/cmS, 25C)1.128 1128 1210 0970 0964 0789 1.000

molecular weight
(g/mal)
¢ The number average molecular weight.
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(PEGY %24%) = (PEGY 233/
[(32A7)(ARe) BF)] (2)
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Figure 1. The % extraction of PEG by ethanol as a
function of extraction time at different solvent temper-
atures.
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Figure 2. The % extraction of PEG by ethanol as a
function of extraction time at different PEG contents.
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Figure 3. The % extraction of PEG by ethanol as a
function of extraction time at different PEG molecular
weights.
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Figure 4. The % extraction of PEG by ethanol as a
function of the square root of extraction time at differ-
ent specimen thicknesses. The inset represents the lin-
ear relationship between the square root of extraction
time and the specimen thickness.
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Figure 5. The solvent extraction rates of PEG and
PW by ethanol and n-heptane, respectively, as a func-
tion of solvent temperature.
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