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Abstract

Using isopropyl aluminum as the raw material, nano-boehmite powders were synthesized via hy-
drolysis followed by hydrothermal method. The study investigated the influence of the hydrolysis
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solution on the phase composition and particle size distribution of the hydrolysate, as well as the
effects of hydrothermal temperature on the phase and particle size distribution of the hydrother-
mal product. Structural and particle size characterization was performed using X-ray diffraction
(XRD) and laser particle size analyzers. The results indicated that when isopropyl aluminum was
hydrolyzed in a 1:1 (Vol) mixture of water and isopropanol at 65°C for 3 hours, the hydrolysate was
pseudo-boehmite, which exhibited good filtration performance, a narrow particle size distribution,
and an average particle size of 7.34 pm. The resulting pseudo-boehmite underwent hydrothermal
treatment in pure water at 200°C for 10 hours, yielding boehmite with good crystallinity, a narrow
particle size distribution, and an average particle size of 87 nm.
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1. 51§

A (p-AIOOH) 1E N —Fh B B4R F AL A E A, DRI L URR R P B A 27 M T, L 8 7 Fl b S
ALK L FREE . MR BEIATT 2RI TP SRE W Fr Al AR A R 24 56 224 ek
GETIZMN TS TR, BESREARNERE, oREhaA N LA b2 R A 5 2 ik
M2 R, RV RIS . GeRa Tt IEEL B &K, Tiit2) 2030 KA F] 9.745 12,55
JG, 2024 % 2030 FHIE A FERKERLN 22.4% [1].

TEAR RS T AV MERE T T, AOKRENI AR Z B0 W35 18 i it PR I A e v, iR FIb i 2 A,
OO AR TR, ST I I E IR F ay NG R AR RE[2] . 4K EN WA TR B A R B L SR T AR R 4T
MIFLBREEAE, BN AR AR B . H LU RTIRR AL T Z RS ML A, 1R TR 2 8K
PERR S RLHE[3] [4]0 DK AT FTURL A A S5 I B Ao L AE 2 /K B 4 85 R LTS 4 75 THT R 3L
R BRI EE R TR RUF SRR MRS & 7 575 Yo defuh, i se 7 LG, WFALR W,
YR A ST PO* R CA* 255 4 )8 B T HAT Ml bR, HAEKAR AR i R I H R A i A 1 [5)-
(7. AR U A U AE R AR A S FH 32 B4 28 T SRR N RN B BT o X LUK AR5 35 51 AT 72
B, R R R R, & TS IR AN R T A i A8 AR A A ) AT
PARE e AR B O A L SO SEAR M BEA R, LORLAE sl T R T R 2 98D KA 3%,
A 2 R A R 22 A [9] [10]. A KB ER AT SR (A 4T /N R ST A4 A3 40 ik A L B 0 112 1 143 2 PO T BB
UG MRS 17, HAENThREVESURME @ SR TR A 5 2 R [11] [12]. 9K a4
FE R R At v P LG 3R TRV L SO T PE IO 2 ik . JLORL RE RS 208 25 ) R T, R4 s 2
VIRAZSNE, & T i 2 A AN BT B A R T A [13] [14].

YUK A 5 T TH, B AT E N AN B TR TR AR KRR . KRG TR - BEIRIASE . EERRK
i AR AR JERE, K HVE TVA R ORECH HLIE ), 1E— iR T KT BN A o 12050 AU B
B TR, BRI ORISR AT i BB IRRE AT R R R A, BT A e, R oRRLEE Yy
5o B AR ZIEN T LA HITEA . AN &, SRR SR A B m B R, TS sh il 45 s B %,
I A KAS A [15]. AKPGERI &S A A =K . R AL E A K S s R4
Erm K S IER Rl . BT 7= A R T SR AR, ZE TR 9K A A AR Ao T 3 5 B g oK
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RGP T R R [16] [17], HERAEMRIER, XIIMFALS, PR RSt & OB B A iRg K 7%, =
AW BRI, NI (] [18]-[20] ¥ - BEIE AR & A A PR 20 A TSR SRR 5 44 51,
FREI KR ia RN, TRRGEMRNEIR, WIRHERE, BORA R MR, M it
HASF B PR AR AR o RIS Al B e, KL, IS TR & PRI, SRR
MRRRE IR, RN, A, Tl AR ECR[21].

ET U 5, AL & B K AR MUK L ) 26 45 0 B2 RAF IR, IR TUK AR S AR AR A
SRS U A RO RS A5 2 RS

2.1, LEER

SIS P FH G R N EEER (AR, 2B > 99.7%). REZ(AR, 2 > 98%) 3ok T+ [H 25 4 A1 4k 2t 71
AT, SEBFTHEE KO E .

22. SKWBR

FREL =4 10 S0 RN ERAS, 23 BIInAE] 3 4> 250 ml =#kedirh, BeHIA R A1 3 Rk A4 1T
N iR I 3 AN, KRR 5 : A 7T0mIH0; Bifi: 35mlH0 +35ml FAEE; C ik
15 ml H,O + 55 ml S 7A ;TR E T 65 CIEIR/KIBH /KA 3 /N, JKAERIFE A A 120 rpm 38
BEATHERE: KRR LGS G AT A 85, JRUFH 25 8 7K Bk 3 IRE T T4 80°CT1¢: 24 h, HiEE
JEH .. W= 2 g FHE KI5 HIRON 200 ml BOBSAR T, &N 70 ml 287K, BESEUE
B HAFL R 100 mL KR M d, 43HI7E 150°C . 175°C A1 200°C 644 T KU B 10 /N o 7K B o
SdilfE, WEHRRREK\RENSIE, JFH R T KIEERIEDT 3 Ik, JEYHE 80°CT )% 24 h, BB 5 7l it
TR M RLRE 43 A 43 AT o

2.3. REmFRAE

A SEZIE 7K AR RN 7K A R [ 4% 7= 0 R A R 25 0 R FE L AR B 2 0 B 1) SmaartLab OKW X 5 2847 5 {3k
ATFRAE, MIRZEAE: Cu/Kal, A = 0.154056 nm, FH#HiPK N 0.02°, HFAE 20 24 10°~100°, FIHEHEE
10°/min. [E4AP= 0 R 4345 % HORIBA LA-960 B3 40 M1 AGH AT IR

3. B/RESH
3.1. FKFEART KR A R RN

SRR FKIERAE R, 16 65°CoKE 3 /N 5 B i /K IR =M AR 2 an Pl 1 s o

BHE 1 Ar%n, S R AE =PRI 65°CoKME 3 /NI TS 1 7= 10 A B 94Ul 7K B8 4 (Pseudo
Boehmite). LKA X4 —KEEME, 77T 4515 AIOOH-nH0, n=0.08~0.62. 7 NELERFELE/K
IK AR TR K R A AT S0 5 FLAR, 4 IRE . 5 N EELE /K5 5 A B (VR &V R K SR I = 45 o
FER o XA T N BEAR AE /K i R K R = I T I AR 5K KIS AR . S AR ERAE K R A2 7K
RS, AR AR A SR R B . FORSIALHI N S AR B BRI Lewis FRYE, /K4rT1EN Lewis
SRS, SEENARMIAE R AN, HREREAEY. ERE—EW&E T, KR K
() LU AT B 5 T AR A R ORI AR KR B o KR R =), S R AR /K AR BB, BR R A B AR B
TR, S UYL R (R Y K B AR R, X SRR KRR BANTE 4, AT H XRD AT
SR I BE HAE, W& 1(a). ZE7K NN S P I ] 58 il /K e S SE PRI BE , PRI AR 6, STk e A
%A FAEK, PREIKE R &KL, i 1(b)FE 1(c) [22] [23].
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Figure 1. XRD patterns of hydrolysates in different hydrolysis solution: (a) 70 ml H20; (b) 35 ml H20 + 35 ml isopropanol;
(c) 15 ml H20 + 55 ml isopropanol
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Figure 2. Particles size distribution of hydrolysates in different hydrolysis solution: (a) 70 ml H20; (b) 35 ml H20 + 35 ml
isopropanol; (c) 15 ml H20 + 55 ml isopropanol
2. IKIBEEMIHIRIE S % : (a) 70 ml H20; (b) 35 ml H20 + 35 ml R&EE; (c) 15 ml H20 + 55 ml FAEE
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Figure 3. XRD patterns of hydrothermal product prepared at different temperatures: (a) 150°C; (b) 175°C; (c) 200°C
& 3. NEIK#RRBRE THIEMEBARMHE: (a) 150C; (b) 175°C; (c) 200C

3 LA N RERTE KR R LA 101 iR AR 65°CKAR 3 /NI IR LK B A R,
FEAN [F 7K FAGUR BE R 2401 XRD B3, KGR BE 55 150°C . 175°C A1 200°C, S BT TE] A 10 ZNEF . Ho
BIAT L, 75 = ANKIGRE T, BT S = Y0 I REAE AT ST R2TR 20 4373 # 38.336°.28.181°.14.485°.48.929°
71.903° 64.029°. L#rifi~ i JCPDS 21-1307 — 3%, 45X R.T »-AIOOH f#1(031)+ (120). (020). (051)-
(250)FN(231)di T, WA HEARUE, UL 2R = R AR P A . KR 150 C LK A
AL NI TS AN 22 . T KRS AR AL 1 — e il sy He BRI EE, I HLAH /K B A R (R Vi
T8RP A B S FE A R B . R R AR A AR S KR E N, Bk, BEE K
T, BT HM - 8 AWET, FHESZARTE S H KK, 45 AW E[24].

3.4. 7K FAim BE X A L AR

LR BT LEAS R AL T T8 7 M BRI 70 A ] 4 B o 2K IGR 209 150°C I, s =i
KL A3 A PR /SEI, KH BORL I R4 D50 2y 0.0975 um, A /b & ABRIRIEE Qum A5, 297K #
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Figure 4. Particles size distribution of boehmite powders prepared at different temperatures: (a) 150°C; (b) 175°C; (c) 200°C
B 4. FREIKE FIRE TS0 AREST: () 150°C; (b) 175C; () 200C

4. #hig
(1) S5 PR 7K it o ] S8 S 845 7 A 7K 15 P B 0 AT T 42 ) 7K A 52 IO £ S BB, 9 T
K AR 0 (R IRLEE BOHLFEE 43 A5 R 45 5

(2) 7 AEFERAE LUKAR AR Z 1.1 AL AT S h T 65°COKME 3 /NS, FITiR  aliK a4
R yEVERERT, BURLKLAR A AT, SFEIRIARZI09 7.4 um.
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(3) “FEIRIAEN 7.4 um FIALERERATAE 200°C 26 AF R KIR SR 10 /N, FTAR 40 4 it R4 02 4

F, KA, FRAAEZN 87 nm.
E&InE

PR B A X XGRS BT NN ZRTHRITE il B s £ K A 46 0 A e Al AR

(T H4i'5: 202210609221); H i RHEH LS EARTFE R HRITUE “H7 i b iR 2 H m ai g K 2h B )
HWER” (WHGS: HFF20221473).
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