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Preparation of y-Al,O, by high-gravity continuous carbonation decomposition
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Abstract : In order to solve the problems such as uneven distribution of pore size, over-large crystal particles and
many impurities caused by batch operation in traditional batch carbonation decomposition process, a new technology
combining high-gravity technology with continuous carbonization process is proposed for preparing pseudo-boehmite and
v-Al, 0,.Pseudo-boehmite is prepared by cross-flow rotating packed bed with CO, and NaAlO, as raw materials. The
impacts of the concentration of NaAlO, solution, gas-liquid ratio and high-gravity factor on the pore properties of pseudo-
boehmite are investigated. Macro-porous y-Al,O; is prepared through reaming modification and calcination of pseudo-
boehmite. With the increases of the concentration of NaAlO, solution, gas-liquid ratio and high-gravity factor,the specific
surface area and pore volume of pseudo-boehmite increase firstly and decrease then.The optimal preparation conditions
are as follows :the concentration of NaAlO, solution is 0. 1 mol-L™",the gas-liquid ratio is 3:1 and the high-gravity factor
is 54.The nanometer macro-porous fibrous y-Al,O; with specific surface area and pore volume of 322 m>+g™" and 1. 826
ccl-g™' respectively is obtained after reaming modification and calcination.The results show that the product obtained by
the high-gravity continuous carbonation decomposition method exhibits high purity , uniform pore size distribution and high
production efficiency,which is suitable for industrial amplification.
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SE40 BE 3 HA
20203 B

support

PR ER (y-ALO,) AR Y —F | T
HEA IR F & LA M R4 rY K A8
SEPESERE R T T A i R AT b A A 24k
PR FCC AT B U AP R 53 JF
SRR EE 3G S 52 BU R BT Ab A 5 Ak i3, oy
P St K A4y o ok L AT SO, X R AL
AR BRI TR S HARSS . y-AL O, & Hi HRT 4K
PR R A R Be A

K 4547 ( Pseudo Boehmite , fij#% PB) &&—#Ff
AL ER R T b, B IS P4 FL A
AN AR T AR U I AR R 2R Yy -
ALO, HF e R IE AL, PR, il a3k

TR AL AT K 85 A1 2 ) 5 K AL y - AL O, 1Y
HIHET 8 T o A 400 W KRR A O TR A A
N BB DT pivE ik ok A, 1
HBR A MAE T AL B 2R 7 T2, R A ) = )
BRI B R S M T S R B S ISR, B S e T A
IR, JCP R AR AT & 2 @il i B
B AR GERRAL S AR SN 48 T R BURL
oy B AR I 55 80 ) [ A7 7 ) T )l e 2% Jo
B MREE M2 HMELUE ™ S R E R KALA
LR KSR AT

R AR —Fh i R A R T
FRUR RS BURL IR S 80, 980 1A A oy TR 5 1) 5

Y7E B HA:2019-10-21 ;&[5 H #5:2020-01-09

HETH . BEKARBEIE4 (U1610106) ; L PE & HF5E 4 25 G139 H (2019SY431)
TEFEE N AL (1996-) , Lo, W54 WFoe 77 10 T A Tl B4k, 1xj123321 @ 126. com; XA (1958-) , B i+, #82  +4: 5%
i, W5 7 0] AR B 4k Tad A2 54 R  8iREE R A lyzzhongxin@ 126.com,



2020 £ 3 B

FIHERTT B8 e N S 3 24 AR, 53R
SRR, B S AR A s R Ak )
FARLEGR IR 4 07 S T AR, e
JEil g TR BRI AT R AR
SRAT AR USSR e BRI 45 T BAZ N 1~ 10 nm,
KN 100~300 nm AYLFAEIR IR A, BT %
BT ) IREE T BB Ak S g B[R] L AR S 1
TR 2 AbBRAE T 6 5L Y HE DLk
HIE 10 PB Y LE S 45 A T HEAT, A% A% s ]
A5, SERARRK KA AR TE, T EE W T
JEEAMEALFII PERE

N R b AR 1) R, B 2K R T R 5
ST EAGES 58T NaAlO, TR SR L
TR A R 0 7 I S S FLBR P R 1 S i i
A VRN T 35 390 B A A S 8 46 A, A 45 AL B P fig
BLAF AR 45 B y—AL O,

1 SEE#RIAN T &

1.1 ##

PRESTREN LB (B 2 1 400, ¥ AR 9, K
HOLE R AL T 4775 CO, , 4N 99. 9%,
KIE &R A RA R,

1.2 ZWigERS KIS

BRI IEDRLAR | 1 1 5 (o L AR 4 2T AR
(FT-IR, Perkin—Elmer, 52 [H ) ; X HZATH{X (XRD,
DX-2700B, H1 [F) ; 4> F 3 bb 3 18 S L Bt FE 43 B A%
(BET, Autosorb —iQ2 -M, 3¢ & ) ; ¥ 4% B 5% ( SEM,
JSM-7900F , H 4% ) J 37 5 .55 (TEM, H 37 H-600,
HA)

1.3 ZEWHE
1.3.1 y—ALO, A7 3RAk—4h 8 K45 B 0 4 & 5 R AL

K H CO, SRS NaAlO, ¥ WA TRR 43 S il
KA R R

2NaOH(aq) + CO,(g) —

Na,CO;(aq) + H,0(aq) (D)
2NaAlO,(aq) + CO,(g) + H,0(aq) —
2A1(OH),(s) + Na,CO,(aq) (2)
NaAlO,(aq) + 2H,0(aq) —
Al(OH),(s) + NaOH(aq) (3)
AI(OH),(s) + CO,(g) + Na,CO,(aq) —
2NaAl(OH),CO,(s) + H,0(aq) (4)

B (2) Az R K A S A R R AR T A
SRR AR A1, SR (3) AR K 7K A AR AR U
NaAlO, W& A K it A= U = 7K 55 47 ( Bayerite, fi]
PR B) 25

ERESEE  BENESRDEHIE v-AL O, BVHAR <113 -

SEEGAEE WA 1 PR, CO, B it A
FETIE R HURLR , AR E J5 , B A SRR, <
AHFRAH B Al SR, P D A E 6 ANHEFTHR IR,
Wk pH, YRS G B AE 70°C T 21k
1 h, SO HPGAE A Atk vk i 2= vk, SR 5 78 100°C
T 6h, THE, BERIMKEAHA, LRk
e 1 R,

1—CO, “TH#;2,7,9— 1T 3—UAk i It
A— SR URLIAR ; 5—HLHL; 6, 11—l ;
8k k5 10—
Bl SREFEFEA
®1 OLWBESEHY

L A2 A3 KMF4 KFS

NaAlO, R/ 0.05 0.1 0.2 0.4 0.6
(mol-L™")

widia 0.5:1 1:1 2:1 3:1 4:1

EE T B 6 24 54 96 150

I (B) HHE Y TR (BUEE
S Y ESC  RE  EE y nE E A LUAE, R A A
FEE SR R AU

B = w'r/g = N*r/900 (5)

FIUFH FT-IR 305 058 K 45 A1 1 fb 2= 254, i
HIFAHE 5 B A 400 ~4 000 em™ , I XRD #i 5E iy
A AR Ko 58558 ,20 R 10~80°, FIH BET il &
FEah L AL, I Barrett — Joyner —Halenda ( BJH )
D SR AL BR /N o A AL BR AR R, A
SEM \ TEM WZEHE I IE 30 Soki gz .
1.3.2  3AE K4S G0 AL

SR 7 1k AU K B8 AR ) ) AL 3R AR 0%
S o3 il 25 BT K AR A 13 B S I 2R 2 % 400
T PR AT R s Rl B4 T A 2 s
SO K R A FLBR M RE I 52 )
1.3.3 y-ALO, #94| &F= K 4E

H £ 0 AT K 88 A 78 550°C I 3h ks 4%
2.5 h, 1538] y=ALO, ., FIFHRAELE AR A 1Y 7
Xt y=AL O, AT 53T



- 114 - FAX AL L

2 XBREHRSITIE

2.1 AEIZ&HXUEKBATLEESENZ M
AR TS HCT UK A fL B PE e an 3k 2
B
x2 AEIZSETHIHEKBATLEEER
NaAlO, ‘
HBE S RmR, LA/

G VRIRIE, SR e
5Ok, X HTEB (meg) (mbeg) A

(mol-L71)
1 0.05 1:1 54 432 0.412 PB
2 0.1 1:1 54 455 0. 589 PB
3 0.2 1:1 54 381 0.451 PB+B
4 0.4 1:1 54 359 0.323 PB+B
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