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Abstract This paper presents an experimental study on the freeze drying process for poly v glutamic acid. The physical
properties of poly v glutamic acid are measured during the freeze-drying process. The moisture contents of poly v glutamic
acid according to the glass transient temperature are obtained by DSC (Differential Scanning Calorimetry) analysis. The
end point of primary drying for the poly v glutamic acid with a thickness of 3 mm is obtained by measuring the thickness
of the dried layer, the amount of moisture evaporation, the moisture content, and the pressure in the drying vacuum chamber
during the freeze-drying process. By considering the variation in the glass transient temperature with respect to the moisture
content of the material, a control schedule for the heating plate temperature is suggested during the secondary drying process.
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Fig. 1 Temperature and pressure change during
vacuum freeze drying process.
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Fig. 2 Molecular structure of poly 7 glutamic acid.
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Table 1 Specification of vacuum freeze dryer

Item Specification
Freezing capability(kg/batch) 1
Heating method Conduction
Shelf i
tem;i:i:ii( ) -40~60
Cold trap temperature(C) -50~-75
Drying chamber(mm) 250%300%250
Tray Sm;gyz;j;l;ess 50x80x40x24 ca
0~760
Pressure gauge(torr) 100

exchanger

» Sensor socket

Drying
vacuum
chamber

Tray

1

Refrigerator
Refrigerants : Non-CFC

Refrigerator
Silicon oil type

Fig. 3 Schematic diagram of experimental equipment.
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Fig. 5 Heat flow of frozen poly v glutamic acid

according to DSC analysis.
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Fig. 6 Glass transient temperature according to
moisture content.
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Fig. 8 Step control temperature of heating plate
with respect to drying time.

SRES &S aelstel A Fig 7S
7} gl mgahy] 9% o] A exE
frejdol e 9 ) 9 mAG 1ok
o] 225 WA RHEAQ AF S Foto] 7t
ggol mEshs Ax S dFsdon, fA
o] 2ol ®aahA] e MoAl 12k H 23} AET} o
FoOIAEE 7} e Az ARES AAESIth A4
28] Aol 2=of A% AR Fig. 83
4, SZEAZ Ay Zo

[a—

UEES L BEAEE)

f o Qo
Wy > m )
= ™

648

Drying t ime:

Drying: timerms

Fig. 9 Picture of measuring the thickness of dried

layer.
3.5
€ 3.0} —
S
5 25¢ -
2 /
S 2.0r
.0
S 15}
kS
] - .
g1or
g /
5 05F =
ey
[ 00 / L L L L L L L L
0O 2 4 6 8 10 12 14 16 18
Time (hr)
Fig. 10 Thickness of dried layer according to drying

time.
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Fig. 11 Amount of moisture evaporation with drying
time.
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Fig. 12 Moisture content according to drying time.
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