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Pore structure and hydrother mal stability control
strategies of spherical y-Al, Oz carrier
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Abstract: Supported catalysts have been widely used in important fields such as petrochemicals and fine
chemicals, in which the carrier plays an important role. Porous spherical alumina carrier accounts for the
largest share in industrial carriers due its numerous crystal forms, excellent pore structure, and stable
chemical properties. However, its performance is closely related to the corresponding pore structure and
hydrothermal stability. Herein, the recent research progress, home and abroad, on the pore structure and the
corresponding hydrothermal stability control strategies of spherical alumina was summarized, with the pore
structure regulation rules analyzed from the aspects of AlL,O; precursor, oil ammonia column forming
process, and post-treatment, while regulation strategies from regulation mechanism and enhancement
methods of alumina pore structure hydrothermal stability, such as surface hydroxyl passivation and y-Al,O3
content. Some suggestions were put forward for the future development of domestic high-end spherical
alumina industrial carriers.
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Fig. 1 Schematic diagram of steric hindrance effect of pore

size on reactants®1%
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Fig. 2 Schematic diagram of y-Al,0; dehydration and hydration process

2 FREEMNBHEFLEREIERE

BT y-ALOs B FLIE 3 ZR I T TSR IA A
By AL LUK ] SEAR | R i 8 5 T i 2 25 L e
febeid e, g, HALATHIEE EZNFTIRIR . Al
R e e 5 AR BEA T
2.1 BUEREFLEMIEE

PSR A AL SR Y 2 R R 2 —
EEWMBRE . UUEE CERUERE ) sk A
FATR] o MR SR IR KBS, HALEH 55

[12]

il A B AN IR ARG . AL, R EOR PR 5Okt
ORI RRACEE | SVl B A GBS R

2 12 s 0 00 S5 A e B 5 — AP K At o 7 DL
IKERAT I TT ¥, DR O T 5 R O A
BT AN 55 HG A 0 4 J AP AR T BRI, O aE i
AR BEATAR AL, T DLREER 1L K A 7= W) B Al i
RS Y BV, 2K T
T SR A T W RS A JE A R 2 T, AR L 2 J)
AR, AR ST MR AR A, U [ B
e HEBURL AT SR M A 1 5 5 AR R AR el ik, %t



© 1872 ¢

M 4m 4 T FINE CHEMICALS

41 4%

P Y s B A T i R RS ), R EURIAAE K
SRR 53— Jr D, AR AR B A T e 2 SN A
BdR, WA OB E S, R R S Sk A RSO
ki, FEALARBNT Gl sk SN Ak

BRI 12.5 R & 50.0 75, UK A 1L
%M 9.08 nm ST 10.19 nm J5 FF3) 6.87 nm; /K
fRIREEH 25 °CHF%E 80 °CHIMI L4 H 6.87 nm F
f% % 6.02 nm.

® 1 ARRETr s KR A AL 25

Table 1  Pore structure parameters of pseudo boehmite prepared by different methods

il £ 07 12 PR AR FL#/nm 2% 30k

BEER Ik TKHS 02 12.5~15.0~50.0 f& 40 & 9.08~10.19~6.87 [16]
S i B 25~80 °C 6.87~6.02

HPUpE R R 35~95 °C 14.3~5.8 [17]
S IR E 50~70 °C 7.2~6.8 [18]
S IR BE 55~95 °C 3.84~3.06 [22]
B I BE 140~160 °C 8.3~6.9 [23]
S it 50~70 °C 6.3~5.2 [24]

s NaAlO, ¥ W 5 1 e 2 8.2~49.2 g/L 5.17~2.67 [21]
NaAlO, ¥ ¥ it ¢ 2 20~60 g/L 16.3~15.4 [20]
B I BE 30~40 °C 14.2~16.7 [25]
NaAlO, i i 5Tt e e 30~46 g/L 13.8~11.7
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Table 2 Pore parameters of spherical Al,O3 support prepared with different pore forming agents

1L e MR/ (m?/g) LA/ (em®/g) L% /mm EE DU N
LIZEVERY (My=1.0x10°~1.0x10%) 97 — 272 [29]
INEBER (M,=1.0x10°~1.0x10°) 113 — 362
FRFER (M,=5.0x10*~1.6x10°) 147 — 257
PR (M=71.078) 250 0.89 16.87 [28]
R (M=2.5%x10*~3.0x10° ) 210 0.95 18.38
IECEE (M=102.170) 270.9 0.44 5.19 [27]
IECEE (M=102.170) 254.67 0.52 6.4 [30]
SAREE (M=60.095) 271.88 0.47 5.42
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Fig. 4 SEM images of Al,O; support (a, ¢) and Si0,-Al,04
support (b, d)*¥
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Table 3 Hydrothermal stability parameters of y-Al,O3 support
in different routes

v Fb & B/ (m?/g) LE/mm &%

BEd 47 0 L _

JRIART KIVG AKHRGT KRS SCRk

Ce 4% ALLO; 1433 700 — —  [47]

NiO-2A1,05 32 31 182 181  [48]
Mn/ALO; (Mn J& 434

WALOs (Mn REIIEC (0 g

20% )

La203—Ga203—A1203 ( XTJEZ
JRHELEN 6 ¢ 30 : 64)
MgB,0,/W/Al ( MgB,04 109 130 203 156 [51]
B 34 1% )

— 21 5.5 [50]

MgAlL,0, 157 148 13.4 1249 [52]

Mn 2% ALLO; 347 267 346  3.90 [53]

Si/Al (Si JEEH 15% ) 227 195 264 315 [43]

Si/AL (Si JEE3 4 3%) 305 321 — —  [54]
2

P M ALO; 198.02 178.57 13 17 27 19.04 [55]
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