Journal of Advances in Physical Chemistry #JZ4b 22338, 2022, 11(1), 14-20 Hans Y
Published Online February 2022 in Hans. http://www.hanspub.org/journal/japc
https://doi.org/10.12677/japc.2022.111003

F LR E RN B R AT

ﬁ;ﬁ%%l’ X %2*’ “F' 45;2

SRR SRR R R PR A R, TR AN
2 AL L B e M R ST B, VRS AN

Weks . 20224F1 110 FHBEM: 2022427180 KA HM: 20224F2H23H

H E

MR Tl & RmEEENa- S, 3T TREERE. B E—RR. bR AaRAR. EHan s
5, Miigmi iR EREE. M 7T A BrNafzR, MRERE LI, Bk
s IO BPE. A RRF. BUERARAREL. MR RSV IE, MR BRI R RET T
LRREENT, ATILHE kR a- R RS E K.

XA
(X'%{f’h% ’ *Hﬁr %ﬂﬂ?ﬂ]

Analysis on Influencing Factors of a-Phase
Transformation of Alumina

Dingming Wul, Lei Wang?*, Jun Shen?

'Henan Hongcheng New Materials Technology Co., Ltd., Zhengzhou Henan
’Henan Vocational College of Electromechanical Industry Technology Research Institute, Zhengzhou Henan

Received: Jan. 11", 2022; accepted: Feb. 18", 2022; published: Feb. 23", 2022

Abstract

The preparation of a-alumina with high phase conversion rate at low temperatures is essential for
reducing energy consumption, reducing the primary particle size of the powder, preventing powder
agglomeration, controlling the microscopic morphology of the powder, and thus improving the
performance of powder into porcelain. The a-phase transformation, phase transformation process
and phase transformation mechanism of alumina are introduced. The influencing factors of a-phase
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transformation of alumina are summarized and analyzed through calcination conditions, addi-
tives, crushing, adding seeds, precursor treatment, inhibition factors, etc., which provide refer-
ence for industrial preparation of high-performance a-alumina powder.
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FALERA R PR 3R B SO P —, i BT R A A e — oS s AR ol o SR o
fe TR Z A OHEIRSCHE, 77 5 X R E BR &I E ) “ R ML

o BBV N m e R AR M B R %O, B IR R B AL v e, B . U
FE % PUBST. W&, WERIEE[1] [2] [3], RN HA R R oA RE[4] [5], HIZMHT
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FALER B NI R A5, 3% b 2 R A L R AR R AR szt e K T At SR A0 R A B 18]
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Z AN AT BN JEAT it A SORE P T S AN S AR 1 AL 22 B [19] o Tk A 2 R) RO AR A A R T 1, 1)
AR HIERT AR, (CHEE TR, BB, EASHIRER W SAEE, bt
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(I AR A Hep (B8 HEZS ) 45 M08 T HEP AR e AH A A8, S0 BS 7 B HE R AR i A [20], IS FR FF K
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AR DMk SR AR o DS T 3E e PR o AHAR () A% 35 22 (BUE R) SR BRI AZ IR E , HIHRAR KR
Ji>k, XA Chang [24]. Yen [25]F1 Wen [26] [27]5X] o- AR AE AR BB Ml 13— BB AL, fAEA AR
W, RIEBEL
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SRR o AAR SRR T I B B . SEAKAS o AHEE RIS N 2R 220 . HAEE, S 52T
AR R, S5 EMHEEEA, SAERBORE, LRI WA, Sausn
FIEAF FA A A= A B E R, R o FALER A AR R AT A S5 R i
7-Al(OH)5(Gibbsite 50-300°C. x—A12036 S0-750°C k-ALO, too0’c_ a-AL Oy
150-200°C

300-500°C 700-800°C 900--1000°C 1000-1100°C
y-AlIOOH(Boehmite) — »7-ALOy—— » 6-ALO;—————» 0-ALO; > a-AL O3

Tl 50-200°C

200-300°C 600-800°C 1000-1100°C
a-Al(OH);(Bayerite)y———> #7-ALL,O3——» k-AL 03— >a-ALO;

. 400-500°C
a-AlI0OH(Diaspore) > a-AL O3

Figure 1. Sequences of the phase transformations of the alumina precursors toward the stable a-Al,O5 phase

B 1. BRI o-AlLOs HIHEEES 2

3.1, MBIRFAR o FLBHERE LR

F2 BB R B AT CRUR S TR PR AN T7 T 40 A o 075 B [281 5 ORI FE 3R B, ARG 70, Bbe it bk
AR, (H—RAA R, WAk AREE S, CREMTR(10 h)—20 #1412 H 1300°C ) 90%
A 1520°C T 96%, -8 — kiR 0.7~0.8 um K K% 1.3~1.5 um; fRiE A 2 h 5,
1h# 1 1300°C T 1K) 87% 25 % 1420°C T 1) 90%~92%, , —kikir 0.6 um K K% 1.0um. FRBIRE
B, fE—@ R b, BRI SR e i m, JRee I e KA A A e 4t v, ELAEAS — R KoK

3.2. MR a-FEWIBREHAIRAE

WFFER B, WINE7) a] BRI AR RS, e AR 2R [29], 17 HLFE AR S VDR AR B & 2 PRI
PNEE[28)55 L TR . Sk A AL E AT AN o- AL BRI . R TIRRAE A
o5, RINEAN 0.5%~0.15% (LAEALAR T B iT), 1450°C FHBKE 10 h, #5AHZ 98%, &% L4 0.05%,
BE 5 P EIRIARE NA~5 um), SAREDEH, TR 75 oS AREALRE, AL EAE NI AR
BN 0.2%~1.5% (VLA E=11), 1300°C FEkE 8 h, oAb A& &K% 0.08% LK, HE
PL0.01% LA T, fHILEA— BN ERREZCIR(N T 2 um), AT T KRR B KL

AUEHRR B, Fdenfh 7 o] Dot ot fA e A FE (0 E AR, B2 SR A SR B BRI A
AR EE[30]. BREAG[141R R E AT IR, WH9T 1 ASE 3 (MgF,, AlF;, CaF,, NaF, ZnF,, LiF)
Xt o-SBAEE AN AR I RE e . 25 BRI, 43Sl i\ NaF (wt 5%). LiF (wt 5%). CaF, (wt 5%). ZnF;, (Wt 5%)+
MgF, (Wt 5%) /i F 1 X A b il B2 1) FRAR = A2 2 5, 10 AR (wt 5%) PRI K 4 AR FE BEAIR T
300°C, RHEE. Wu F[BLMAF AL RER, LL AIOH); NETIRAMR, 3 AIdsin 2%)5 &7 501 MgF,,
AlF;, CaF,, LiF, NaF fEF&EiRE Tks, Hr AIF, IR IR 58 240 9 a-ALO; BB IR FE FRAK T
K1 400°C, MgF, &k K% 220°C, CaF, [#fik 130°C, HAHALYI(LIF A1 NaF) ¥ XA FEAL =520,
AU, HHEEEHEAY, BB o-E AL AR AN B2 R

Rajendran [32]4F TEECEMA T o-F AR AP RIHTIR A AR /D> 2R E, 6 A3 o AHIAHAR
T FE RE S Ak SR AR, 32 2 R DR A A IR B 0 B e i RE B RE 88 R 26 7 il [ B (2 320°C ), RRCK B g i
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FRAAC R P AR R R RE SR, T DATE B SE IR o AHATEAZ S RE, MTTANRARZE S Tk . (HRE R H s T
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Table 1. Effect of different additives on « phase transition of alumina
= 1 NERIMFIMNENE « HENSIT

w7 None NH,F MgO AlF, NH,CI MgF, CaCl,
AHAE 55T 1291 1088 1293 1137 1206 1132 1265
a-Al,O5 & /% (1100°C) 3.4 67.5 2.5 55.8 24.3 46.8 135

RV, AN RS 3 R A AR IR B, AIFs. NH.F. NH,Cl. MgF,. CaCl, &4 s #0xd SAk
FRIARASA AN AR EE (R EAE R, T MgO A TR IS I HIHI1ER . 1100°C IBbe 2414 F (B MgO 41), HAi
HEAE A ER B R

NH4F > AlF; > MgF; > NH,CI > CaCl, > None
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3) AFEIEREH, MRS LT R ORIR 2 N AR, AR AR RE A, XL RSROR AT LA
2% A I [36]
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B: 1) I AR (W2%)FF &5, AR B FRAIRE 1100°C, M RmI - B RE 4y, HA2GEE TR
FIG: 2) MNEAEE (Wt 8%) FIE AL EE (Wt 10%)FF b f5 , AMYAEE FEACHAHARIR L, 1T HORM A Be 45 I R
WAFRRR S . H LR EMREE a-ALO; BRI, 4 TEAMER AP IINT 20, AFT
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0.1%- wt 0.5%F1 wt 1.0% =/ MFE, 52 AT, g5 R EIR Sio, il e A4, H Sio, & &Eitlm
SRR, (RS — R R R ST TR TG K
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