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Synthesis and characterization of high-porosity alumina madreporite for
separation of hydrogen gas
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The porous alumina for separation of hydrogen and carbon dioxide was studied
recently. The pore size of 80nm and high open porosity of porous body are required for high
performance component. In this study, porous alumina with a pore size of around 80nm was synthesized
by improving the powder prepared by Splay pyrolysis method. The porous body showed the 59% open
porosity and is expected as a material for high performance gas separator.
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Sintering Temp. | Bulk density | Open porosity Closed Total porosity | Relative density

(&Y (g/cm3) (%) porosity (%) (%) (%)

1050 1.93 47.8 3.4 51.2 48.8

1100 2.08 49.1 (1.7) 47.3 52.7
BAIDE MM TIE, AL(NO3)3 » 9H20 & 7 = Ui Z& 241241 0.3M, 0.6M & 725 K 5 IZHHE L
TV & W B PRIA LS L0 RITBRARE -2 Bk L 7e, MRSV 200-400-600-800°C, %

¥ U 7285 10L/min & L7z, 8§60 72k+% 600°C12h 38 L OV 800°C2h fieliets . 1mNlFE R —1
SR VB, RIERB R EFRI L, 0.1

Una=7 E—X%Z A, 600rpm3h O¥FESAE & e L e

L7 BB EKE 49MPa T—HlNERT L7-D b, -
215MPaCIP FJE &3 Z 722 o 7=, HEfG St 1050, -
1100°C2h R&EH & LT, Hon =L UROFR:%
# 1 ITRT, B FLER 47T ~49%F2 B DL ALK D
N, XRD a7 7 A D 7r02 BNIREL TV
DI ENRALMNE T, TR, TV TRTERK -
i T2 et 2 BRI B — Xy S & TR A 006
LiboLEZ bR, 20k, Bihiketlr o
FTrz L LT, v
W, BEHZ T =T 7K 2. M Z B0 L CHIERE
KR Z ARk LTz, BIBRMSKRI 1% A 4 2 2 HKIC
OB L. W%, 600°C12h RE L. mRGEER AR — .
LI E VBT LRIERBEL Lz, ®5 Yia 5 ZALIKRD LB

dvp/dlogdp
o

1000




=7 R—/L %N, 400rpmlbh RSttt & Uiz, BSE Tl B Z21T-o7-, Bon-%IL
ROFHEE TR 2 12T, BIKALEE~ARRE DL ALAENR G S, XRD 72 7 7 A )Linb a-T /L3
FHETHD Z L EMER LTZ, 20RO A%, B AWELIRRE» SR L=, (X5)
80nm ITFHZHEE =7 B3HY, ¥—r RN T un—RTHDLI EBNbhoT-, IHILARGREY—7
ETBZL, B MEOELREE/ R/ NT A — X O FREE L TE -T2,

# 2 ZHARD Rk

Sintering Temp. | Bulk density | Open porosity Closed Total porosity | Relative density
(S (g/cm3) (%) porosity (%) (%) (%)
1050 2.04 45.0 3.5 48.5 51.5
1100 2.05 44.4 3.7 48.2 51.8
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Cond. (g/cm3) (%) porosity (%) (%) (%)
@® 1.72 55.7 0.78 56.5 43.5
@ 1.69 56.2 0.96 57.2 42.8
® 1.84 52.6 0.93 53.5 46.5
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Calcination Bulk density | Open porosity Closed Total porosity | Relative density
Temp.(C) (g/cm3) (%) porosity (%) (%) (%)

300 1.70 55.5 1.4 56.9 43.1

400 1.62 58.0 1.0 59.0 41.0

500 1.56 59.3 1.3 60.6 39.4

600 1.51 60.4 1.5 61.8 38.2
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Calcination Bulk density | Open porosity Closed Total porosity | Relative density
Temp.(C) (g/cm3) (%) porosity (%) (%) (%)

350 1.43 62.7 1.2 63.9 36.1
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