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Abstract Freeze drying for porous Mo was accomplished by using MoO; powder as the source and camphor-naph-
thalene eutectic system as the sublimable material. Eutectic composition of camphor-naphthalene slurries with the initial
MoO; content of 5 vol%, prepared by milling at 55°C with a small amount of oligomeric dispersant, was frozen at
-25°C. The addition of dispersant showed improvement of dispersion stability in slurries. Pores were generated subse-
quently by sublimation of the camphor-naphthalene during drying in air for 48 h. To convert the MoO; to metallic Mo,
the green body was hydrogen-reduced at 750°C, and sintered at 1100°C for 2 h. The sintered samples, frozen by heated
Teflon cylinder, showed large pores with the size of about 40 um which were aligned parallel to the sublimable vehicles
growth direction. The formation of unidirectionally aligned pores is explained by the rejection and accumulation of solid
particles in the serrated solid-liquid interface.
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Fig. 1. SEM image of ball-milled MoQO; powder.
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Fig. 2. Backscattering intensity versus the height in the sample
at different times for the MoQO;/camphor-naphthalene slurries;
(a) without and (b) with dispersant.
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Fig. 3. XRD pattern of the porous Mo, hydrogen-reduced at
750°C for 1 h.

o Z A|H9] o}gfjZo] Cu plate2} FAH FEolth. 19
4a)ell A HoF% °] Teflon 2| 7149 o};q ory =7
Sk Al Hof A= 7 Tz

¢

7+ —r°ﬂ“5 ﬂil‘%%ﬂ Sago] AFYIFRG=
plateZ WZHTH9, 11]. w2bA]
Teflon AHEE 7}EE 99, camphor-naphthalene %4
7} FAAY D S a3 S} Hol HFHoE
Az 9 22IHES AX 3" 4b)st 2o] s Zde
71o® EXEHA "o

SHH, 19 4(b)ellA Sarrt WA AJRHE offEo] 9%

Fig. 4. SEM image of cross section parallel to the camphor-naphthalene growth direction for the porous Mo: (a) heat release to
bottom and radial direction and (b) heat release only to bottom direction.
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Fig. 5. Magnified SEM image of the macroscopically aligned
pore in Fig. 4(b).
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Fig. 6. Photo image of the eutectic interface during unidirectional
solidification of camphor-43 wt% naphthalene. Lamellar
spacing is very fine, the solid eutectic being dark (growth
velocity: 1.8 um/s, temperature gradient: 4.6 K/mm).
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