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ABSTRACT : The solvent extraction of polyethylene glycol (PEG) by ethanol has been studied
for the powder injection molded compacts of Sr-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 10°°
g/cm®sec enough for common applications.
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Table 1. The Properties of Binders and Solvents

PEG PEG PEG
W ® (© CW HDPE ethanol water
melting point(C) 4~820~2544~48 87 132 -1145 0
boiling point () 785 100
solubility parameter
Dot 146 146 16 79 79 127 24
density (g/cm® 25 C) 1128 1.128 1210 0970 0964 0789 1.000
molecular Weight o0 1500 1400 40000° 46 18
(g/mol)

% The number average molecular weight.

HzlolE 4BY, PEG, CW % HDPEE Z-
blade £3%7]& AMg-3lod 150~170 'C L= ¥ A
2A1ZF B¢t E§EC) Sr-sElo| E AR &
AL YASHE (89 wt%)o)3l! 87 wt% oL, 3
AEA 2gAe 2HEL 13wt% 2 QA £4
stgth. PEG/CW/HDPE ZA#Alel EzAHlE=
20/40/40, 30/35/35, 40/30/30 wt%olQet &%
g ANRE dysisid 33 ARE Py AEvE
160~200 o] =AM AEAE=EAY. AlE
AN A7EY F4E BHoz oY AEEE
e Loz v gAT]7] Y3t FollA 4kOe
o] A7 A& Avistech 3 Wel ZHolr ¢ 10mm
< §HA Hele] EUABAAYN AW A= v}
olzznE 2 A FA=U

ol|etgol| 2Bt PEG2| £EFSE £F. £UAEA
A Aol 274 WFAR LBE S
80 ‘CollM 3A7t Fet A2 £ 2. AHe
100 go] ofigt-gol A= UG A5l ol dA
3 322257 fAEE F2RAM FFZAIL fRE
et PEGe] &uiddo] e F Al#e JUEFd
F& AFHE LBE AHS-3ted 80 CAlA BAIE F
St Al Fof] Edjsle dE2E FEI AAL F
24590tk e 2% PEGSY 23& AW
Z714% UEdae] zeld A (1)d sig=Eo.
a2 oZ oekgd 2% PEGY &L thi
2t g Ao A el PEGS] #2391 & (2)9 #)
2o

(PEGS) 3&4)=(5% 3 A} - (35 & A1933) (1)
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(PEGY ##4%) = (PEGY #23)/
[(F2A7)(A1 8] 93] (2)

PEGS %233 2345 duige] &% (50,
60, 70 C), PEGY Hri=k(20, 30, 40wt%),
PEG2] £=z}3F (400, 600, 1500 g/mol), 28l A
A9 4] (3, 6, Imm)E WA AN 24
AArt.
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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 8. 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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