Material Sciences #/¥IH}2£, 2021, 11(9), 1042-1051 Hans iXJ
Published Online September 2021 in Hans. http://www.hanspub.org/journal/ms
https://doi.org/10.12677/ms.2021.119120

Bk mAHIFEARRFTER

EJ%XZ\:ELZ,S*’ i%ﬁl,z,s*, 1}-:] %1,2,3’ id}?{}@‘l,z,s, E}’(}%ﬁl’z's

trhE RS G R S AR sk == (h E R AL R TR TR, b
2o [E B2 e 4 (0 1 PR IS QURTRR FURE, AL
SchERL B R TREWEFUT, RS R BEUR AR (R B X AR s b, bt

Email: 'shma@ipe.ac.cn, ‘wangxh@ipe.ac.cn

ks H . 202148 A 12H; FHHEM: 20214F9H19H; KA HM: 20214F9H27H

H E

MEKERRARSMBRE, [ ZRAERRSIN. ARSI BTEMR ek, Atk
RS, R THEKEARH&TE, SFEPME. KW, BREE, N3 7 RmIEKER™ R
REREZEIEREER, S5 T UEKBERSMNATTAER. R BGEFHHER. B0 B
B P REMEKER Rk, FHRERAS AMEKEREAYES NRAMRO KRR RS
HIEEBTFITH -

XA
MEKEE, S, RE, TS, KAk B

Research Progress on Preparation
Technology of Pseudo-Boehmite

Shuhua Ma?'23%, Xiaohui Wang?!23*, Yuejiao Wang'2:3, Chenxu Liu'23, Yanjun Out23

'cAs Key Laboratory for Green Processes and Engineering, Institute of Process Engineering, Chinese Academy
of Sciences, Beijing

’Innovation Academy for Green Manufacture, Chinese Academy of Sciences, Beijing

*National Engineering Research Center of Green Recycling for Strategic Metal Resources, Institute of Process
Engineering, Chinese Academy of Sciences, Beijing

Email: 'shma@ipe.ac.cn, ‘wangxh@ipe.ac.cn

Received: Aug. 12", 2021; accepted: Sep. 19", 2021; published: Sep. 27", 2021

TEAEH .

NEGI M BigE, EBE, EAY, xR, BEEE. KA S SORBE R R D). MORRE, 2021, 11(9):
1042-1051. DOI: 10.12677/ms.2021.119120


http://www.hanspub.org/journal/ms
https://doi.org/10.12677/ms.2021.119120
https://doi.org/10.12677/ms.2021.119120
http://www.hanspub.org

it %

Abstract

Pseudo-boehmite has many excellent properties. It is widely used as coating additives, efficient cat-
alysts for petrochemical industry, grinding materials, polishing materials and cosmetic fillers. In
this article, the preparation methods of pseudo-boehmite are reviewed, including neutralization
method, hydrothermal method and alcoholysis method. The main properties affecting the quality
of pseudo-boehmite are introduced. And the latest application and research progresses of pseudo-
boehmite are summarized. Finally, it is suggested to select new raw materials and add new addi-
tives to further improve the properties of pseudo-boehmite. And it is pointed out that the property
requirements of pseudo-boehmite in different application fields are different. Furthermore, it is pro-
posed that further study on the relationship between basic properties and application effect of pseu-
do-boehmite is an important research field in the future.
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1. 5|15

LKA A (ALOOHNH,0, n = 0.08~0.62), WA AERREKEA . BMRME— KIS A — KRR
A B RN AT, 2 RARATIE . Ff A SR e RS R RSN SRy, Hiuiss
P AR ISR 2R KR A i SRk A U K AR A /N i S K R KRB A K. B R % AT
ANFHI S AT A Rg s LRI SLBEARKR D EkLr . BRVES AT TR VL DL AR BRI R
PE[L]. PRIE, #0i2 F AT . A RIRTR B 51 S 40 2] Sl I A i PR s b B (s FL A
B y-AlLOs) b H AR H  JRH3] o e Ah, R K A £ 1100°C~1200°C [l MBrse il il 15 41K 4 a-AlOs,
Iz RERRRRA IR At i OB, AL TR AR R R ORI Kt AR AN I ' A
B TENUBER RS, R — SRR AT FART T R H AR 4] A TARSRR 1K A A 25 7 i,
IR T AR AT 0 T B RE SR AR AN BB FUE R, R T KA A ) B BRI AR T A

2. MHK B ARFIZFGE

N AN IA K B S & TR 2, A RTTEWRARZ o AR RR Sy, v RE U N ERIR
BN WR[5]-[13] B HLEEER[5] [6] [7] [14] [15]. &M LER[16]. &ALER[17] [18]. FRiERER[19] [20] [21]-
TR ER[221%5 R 7k o WINMLEE |43, 7] 43 A rh Ak [5]-[12] KAk [14] [23] [24] [25]- BEf#E[14] [15]
LT AR TSR IR S N ATLEE 73 25 1B K AR A I ) & ik AT 450k

2.1 K

HhRIZE A2 DB (25 S0 W (R R B VA ) 5 R M UM (i — SRR B BR M v R (I AR R B . AL
B RHERER . AHIRAF)EIEAT ThONISONE, Bl DR A& 0 R (BRI B0 S I I R (I =K < R 3R 55 ) kAT
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HORI ., 30 Ik 4 ) 3 P S B 25 A S LK B R . b, BRIREN - LBk Tl g T H b
B e G52 S A R AR = D VT O RO B AR B 5, 2 AR A i UL K R A 7 G R A
J7iF . Ho MR a1(L)~(G) FTR[7].

2NaOH +CO, — Na,CO, +H,0 1)
2NaAl(OH), +CO, — Al,0, -H,0 | +Na,CO, )
NaAlO, +2H,0 — AI(OH), { +NaOH ®3)
Na,CO, +CO, +H,0 — 2NaHCO, @)
NaHCO, + Al(OH), — NaAl(OH), CO, +H,0 (5)

H 3 S N SR BRI R, %5 A AE ) B U SRR A AN Y 2 JE B A i =K AR A AN L B R L
Yo N TSRS RE AR B, B AT A IR IT T iAR[8] [11]. M E BRI TR
RARTRANIE I N B g S S g oy, (8 HLE L Ry e e R SEORHR AT R4S LE g mig 2K 2~3 M
FTESOINTRSE . AR ERE, RN ORI R AR/ 2« R AR R, AN T Bl
RHIEIN TP BB i AR, S 1 BRSNS s R, o T AR BRI e e R 15 21 T
FERI 7P HG R oL RO, BRLRE AT i 6 RIS N GOR R K B R . 2RSS (81 FH i )
FH% T EARZ) 1~5 nm, KRN 100 nm Ze A LT 4EARES i o

BEPR BN AGTE — R I TE) BR ) 7 ) & SR AR A o TRIRIE AR 7 i TR ANARE R 20 A B
PR Z (B AE 72 5 A S P AR AN A . O T X S [, H AT R 1 SR A& SRR AL 2 45 1007
IKERA IR TT . i A [101R 2 Z R R B 4% RS AT BOR, RV R W fi $R R BV LT CO,-
FRRE IR ARG, EER N5 1 Rl B B P T AW TR, AR SR 78
TMHBER . SRR DT SR IR R RCR &, 7 AR MR TIE 20~30 pm, X4 AL ANIE T R 5%
o DRIk, 7k B B R R L bR B T SRR RE SRR I AT [ BV Al 45 R S K AR A )
PEREXSELENZE 1 s

Table 1. Specific surface, pore capacity and mean pore size of pseudo-boehmite prepared by continuous carbonization and batch
reactor [10]

= 1 EERAERESRER K NEFFHRTEKRALERER, FLAMFHFLE[L0]

Preparation method Specific surface area/m*g ™ Pore capacity/mL-g™* mean pore size/nm
Continuous carbonization 335 1.044 12.5
Batch reactor 350 0.995 11.4
2.2, IKIARE

IKIGEFE R A MRS R B R MR IR VA BN SRR, SRATKINE I T IRAEAF] pH (B 26T

il AR o VRS AAR AE Hh =KAnA PRIEIBGE ) 45 00 B AT p-Bl x-dh RS I AL e, A BGE

B HBEmAREE, RNEEEL, WRMES ERERICERI . B, s A 5 7 Bk o L
JE, PRBR B AALAN T T RORHE pH M, AT &% H A A% SR B A

BRI U — P IR BURF IR B S ARV, O MRV MRAE — € 25 Rl K [ R ARE , 10 HAEAS

[F PR 7K A3 AR A AL I T 43 AN TR (R K A B AR A 0 o SRR BV VK R ] 4% PDLT /K 5 A 1) e By S R 2

NaAl(OH), +(n -1)H,0 = AIOOH-nH,0 + NaOH (6)

2R 23R I Al K B (I FR SB AR divl,  AE/KIRARAE DAl i AR RRAN I, (40
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ML SB By i S AVA TR ALO; & I ELAE) A 1.0 NG E 125°Corf# 3 h & a1 diAH B — g4
HKERAT, PEHC R IA S 206 mPg. %05 1A M BRI AR R BN VA V] 4% i B DA A0 K AR A 4
HE T — BTk B R B AR 8]

2.3. BEfEE

i fif i 2 4 5] Condea A R T A M LA R (IE CURE . 1F ) A e 285 e S o SR A = AR o UL 7K 4
Fi(fETFR SB AN 5%, H L 2R AmEEE - S48 - 8 - B4E - SR EMIEIR R . X Pl
KA EAAER. SR fLE5M S EH. RIRBREI S, 2 A, 2aEK
BRI e b, N CEAR T B, AR AR O . (HZ R A R AR s, LA A AL
WHEA—E . SN L, Tdmib k= p @ K 8 A & 76 6000~8000 Jo/Mhi 7 47, 1
KALAINHEKAR AT SB R4 IIIE 20,000 Jo/ME A A5[6], i AT A% 50,000 JG/Mli.

WL A P KBS A0 (A% O OB REER K AR, R B R X«

AI(OR), +(n+2)H,0 =3ROH + AIOOH - nH,0 (7

2.4. B33k

AL, P R T FE i B A PR J] T A i — AU K B A2 78 2 [26], 12 L Z LR
P B ATIRAA DY EORE, SRR SE MBIl R RN AR, R TR D E A AR A A
Sy, SCHL TR, RIMES A R 2R I EY - h AR - KR -
PR VRS TR BRY - SUEKAR AR AR . DI O fRE AR SRR A RN SR i R AR i
RERMRIRT:, Qi 2 from.

Table 2. Physical properties of carrier of pseudo-boehmite products prepared by new and traditional processes [26]

2. BT ZHEKEA M mA R E R R [26]

. ) Pore capacity/ e 2. 1 4~10 nm
Carrier Strength/N-cm mLgt Specific surface area/m=-g pore size distribution/%
Traditional 156 0.63 307 67.2
process
New 188 0.69 353 75.2
process

AN, WA 27 5 N BIEKE A 40 0, BER S RKILERMAL A SRR, DA
JB LSRR IR A G e I S A R TR LA RIS . LR RN BER R M H SR . i TR A s
NREE B S UE K AR A, PR LA TTIA 0.866 cm®lg, KALELFI(FLAZA KT 20 nm (I KFLAT & Loy AT ik
52.63%, MUK E AT KIA ] 54.14 pm.
3. EKB AT EMGEIETR

FIRT, LKA 2 S IS I A TE br R B2 Na,O & & K2r. KOATRE. HERmARMIL AL .
FE—SERE AT, UK R A IS T 2 IR, b, F R AR ZE R B /T 100 nm
KT 100 nm FRUEEFL 53 AT, T I 7eh o e P at 760 it <5 e A A 7] D) 25K LU AL 49 A1 > 17.5~27.5 nm KT
300 nm [4]-

ELdCEY/BEE =N IR N S ¥ S SV Sl k= S E VST VI SR SR IL S U IE VR ) SV R L L ST VS SV Ep e
st (RSB 5 5 LA DA S b R T AR SRS DT 22 o I 100 /K R SR S & B < 0.30%, fL% >0.3
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mL/g, FLFIEFI~250 mP/g, s FrBLE KA A0 B SR E AL & & <0.10%, L% >0.5mL/g, LLRmEM
> 280 m?/g [6].

3.1 SHMEE

] 7= f 8 3 B LK B T RN T 2B 2R R R, A& @ 7E 0.20% 0L b, 7k Lhdk
B fivkm— N E Y, 30 SB My E LIS EA R E 2K T 0.01%. W2 W7t TR WA 2N EK A
KA A T i AR 22 B, AN SCHR (28145 H 1103 R AL 20 7] 45 FH RS 1) = o (1 7= 0L /K 454 (PB L. PB3.
PB4) I 1 SB ¥y (PB2) i B S0 A4 R, i 3 o

Table 3. The quality analysis result of four PB samples [28]
= 3.4 MUEKIB AR RE DTSR [28]

mass fraction/%

Sample Crystallinity
Na,O Al,05-3H,0 Al,04 Solid SiO,
PB1 60 0.22 1 93.8 67.9 0.27
PB2 61 0.02 1 93.3 76.8 0.23
PB3 62 0.28 1 95.2 67.2 0.24
PB4 60 0.26 1 94.1 69.3 0.27

BeAh, T ALAE29] XL 1 Py A2 A SRR AT, i A KR AR AR
FEBAT mE REME AL R ZER A

HTRBE A R R, A B B 2 B0 DR I i 7= AL 5«

1) MIEVERE . AP S AR A IE 117 Wl T 2R T P i g B i, DRI 2 AN 3 B 2 PR 3 T I LA BE 22
A AT, AERBARER 05 B I At n] AR B e A I AOR -

2) MEACTR RS P T JEH 1k E AR 22 57t LB R WAL T ) 25 (R AR PO P A4 e SR ISV M e AT K
B A ] R R AR TR S 45 P e A

3.2. IR FRBM

— RN A KA R EE =R KT UK ER A R SR T DAY AR R B B e K (TR RR R
7K) DL K AR A T 2 T DA SRR M R AR - R R AR K (TR 2 18] 7K ) AP IR 7K 45 A ki 5 4 o DL
- R ALK, BEKEL 30%A4[30]. KT A =FERMKER, EMa
rBe SKRREE[3L] [32]K M IR b T SR SE 0 LR VG SRR 4 S I F B UGN, b 8E
K 10% )2 7K P T VKB BRI TR RE, T2 5 R 7K 500 IV B 7K e FUL /K B A T i v
REVCH R, TIDHZE[33]UR A FT-IR. DSC. XRD ZEFEUFFUGINA, S5 F/KEI& EIE THRIEN
B, dbmve TR A I R y MEERRIE: 45K S EME, WSS REmE, ATt
o AT, HITEERTBOS R, WA RASHIE .

R R R LK B A R B R 2 —, R RS A 1 A B ) U 1. VKR A L 2
M&A KRR, XEREAERENENE, R0 HRIX LR R, WM TERE KA A R0hL -,
T RGHT HURL . ZEBEHE I 254, B UL AN W b W PR AR ALK B8 A kL . FEIX AN IR, HYRE] T IR
PEMY IR T4 22 AN 30K B A ROk DA ()7 ezt ok, AT A 0K 2R 25 A0 0 M T A8 I IR S o
TR SR P RV e R i S A K AR A RSV I o IS R B0 8 E TR PR VA T R DLV K R A R AT A I AL
B BENENRESS ERWPMIEKEA T R RN EE R —. FER R IEKE A AR

DOI: 10.12677/ms.2021.119120 1046 PR R


https://doi.org/10.12677/ms.2021.119120

LI %%

VTR EOE R AR R 98% L E o AR AU, IR R R B B 2R, Bl an e A R AT o
SRANHAR AT I TR 4 > 85%.
UK A A HLE AN 1 7R [34]:

(LKA RS B )
HO OH_HO  OH
CH0, afal 0111 O CH,0,
H,00 | Om,0 o

AL
=

e

| @ Bk R i

B ORIk R S g

O KA B il

Figure 1. Peptization mechanism of pseudo-boehmite [34]
1. #UEKBARIANIE[34]

KT HEDK A IRIE Y, AFER T KREMHTT. SREH, LHREENEERRSZ, HaE
R A S &R A &K, 5614 073 A 55 [35] [36] [37] [38] [39]. HiH:ZE[331WF 7T K BN, LAk
AMIREYE R S A SRR TR R, S s, R, S HEARYMET R, ssh, ]
M RI,  AEIE v AR A B P K B () A B 236 e K B , BSRILE KBS A 1) il R S5 0, S LR
WPE T SRSB4 TR, (ANO-H FHILHGHK, IETEREILT . (H(ANO-H 25 T4l 5r Ak
PE BRI FIERVEFR B, AN [F) (S T RV PR 2 i AN (], R M 56 LU 491 B K ) U0 i 7K Ay FL IRV 1 B 2 28] o
MR REENRACN[32], 2915 10%1) 2 B 7K ke T VS KA RS ERE . B SE[2710 0, st 54l
FEIEARDG, SEACHFIRRIRIR & B, RGBT .

i ERTR, il A IR R R ARZ , RN AR D 4, At — IR 5T

3.3. LERERAMALE

R bR THI R FIE B 1) FLAS R ST /K AR A A A TR 3R () 6 B2 1 o A R 5 LR TR R fe v ]
X3 480 mlg, JEETE 250~400 m*g 2 (8], MifLA R ATiA ] 3 mL/g UL 1, J#E{E 0.5~1.0 mL/g.

N T ISR LR AR (ALK R A = i, BT R AR AR el & TV E AT T 2 5T ok . o,
FE ) & FE AN LA H AT E F 03 A K A FLAR I ik . 2 DA [40] BAR 2T LA, 7K
W RN, RIS I & 3 H0 5% KPR R, AR LR RXE, ~FH5FL4E % 8.81 nm, fL
78 1.03 mL/g, LLREN 467.3 mPg, SRR EL & AOWE BURBLEKER G P2 8, B BT R A
FLANEI= i [41] [42]. SiO, &% H AR BRI, A AEAE 28R LR I, 4 SiO, it fa, #ufkfles
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PR E MY I B s, FLIARRATIA S 0.866 mL/g, KFLELGI(FLAE KT 20 nm (K FLAT & EL A3y AT ik
50%LL o H4RPEE4ASILUIUK A IR . JREFENERM & IE KA R, DUERERS 488 /KBRS
FE S AU BRI HEAT SO, R NN S B 70 R S ) B R T AR AL A B i e, R LR AR
40~70 m?lg. - FIFLAEIB TN, (U MEE AR K. Yang et al. [44]5R F U2 R IRk B Ay 11 ik
Fi & T L FR A FLAR S BN AR (AR S A 2 i, LR TR ATIA 2] 480.2 mP/g, AR FLZF 1A 5] 1.20
mL/g. 82 T ESF 115K, R E TR R IR IR R R & 177, ] R B2 B = U K 5 A (1 7L
AHMEERE . EHEIRMEET, PR REAUAS] 424 mg, [FIEFLZIAF] 3.27 mL/g. B4, 7E
Tt FE I R R TS MRS, AECR IS &, LER A H 254 mP/g 3405 392 m’g, FLAFH
0.59 mL/g 3N 2.92 mL/g. B tH 55 S [45]7ER A 2 B KBS A P FE N FERRIE . AR IR
AT FERR NS B, A5 0K BB A LR AL A BT =, BRI AR RS A R P . R 2 H R
(FE N 2.0 wtoo) Xt FLE5 Mt g2 e K, P24 4L % 1.08 mL/g, L4220 12.5 nm, LR THFA N 251.1 m?/g.
IR L, H AT T s R K A I R SIS, B T IR G T 256040, B i 5ok
TN ITGE 0 Bh7R 2 H R 32 B 5T

4. WEKBAR N AR

POV K AR AT ) 3 1 5 4 5 L I 482 0 ) K 5 45 £ [46] [47] [48] S /K AR A7 S AW 5 8 R SR ) 5%
BROGR, A& H TR 78 55 R e P 25

PR EA R R, TEA R — 4 FLIE4R 2> T SAPO-41 i, SRAm2ifE. KFLZ M Pural SB ¥
(Na. Fe. Si &b & 8 <0.035%, FLAN0.5mL/g), ffb)a il B4 s s 5 1) SAPO-41; 1%
FHE 7= 1) P-DF-07-LSi L /K454 (Na. Fe. Si B =504 <0.34%, fLA4 0.8 mL/g), NIEZE L
[E I A2 B SAPO-11 fil SAPO-41 #H, #AJ5 SAPO-11 Fi#% 5y SAPO-41, 45 FhFEAINT G, w2l e R
RERE DRAEHIFF (1Y) SAPO-41 F 1 HAT B I 45 it B2 SR A 46 R nr ] o T EEEESR (5010 70 R B, BAAS/D
FLAR G R A K A5 A R ER R I #5 1¥) SAPO-34 73 - B A B s A L R AR B/ b R E . 355
FRPRLAR 53 AT AT G BR (A 23 A o 11451 SAPO-34 731kt MTO S B H A B 47 IR e 438 P AL e () B M
K77 ZE 5LV FT T =P AN [ FL 45 A4 B 0L T 7 A0 A R A ot i 3 0 A AR A 750 40 A e o AR o & S A 4 s 7
RERIREA, R I ERSR = A KR AR R I AR SRR R], (E DL S 6 i P R e 6 T B sk A LK B8
KA k) £ ) S A A A TR AL AL R T A AR BRVERR 59 i e Re e . 2 3P[52] A =FP A
[ 285 K6 A K B A R R, il & T =R A AL R (FCC) AL . S5 R, B S /KA LA
B, HAS MR FLAEIG S, RN AR N, FEAHFR SRR, VR AR S,
e, TR EIMAER ISR EC. XR U EAFIEAER RS i, FEREERMA. 22355[53]
WFIC T AT K AR A () 25 R 06 FH L 1) 25 1) y-AL O FIZK IR e (o m, 25 SRR, JUH KB A IR 45 i
w1 REREFTARI y-AlLOs IR TR IR D, FRIEMRSS, KR E thlklr . ZEHALE 291 FL L3R B, AH
PO ] 7= i B K S A, I PL K B SR AR A B v, RIS PE R AT, ok LK S A % FCC
HE A 700 B 9 6 AR 0 RV S 0 1 R A, (LA YR AR AT R 0 L ol e WSO R ) 5 A1

FHUL T I, LK AR A SRR T2, JCHAE AL TSR 455 EEMER . (EAFE R 33,
XL KB A I BRANELAE R . WML B, Mg, KEIERMAL, & B LU R A 2
R, MMM B, &5 MREMBGRIRME, &ILHFHAR KRR B bR,

5 HRERE
IHOKEH RS I RAOTERE, (ERT. IRERR IR (Ll SRl RS bR 5 s A
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JTZRIRH, R EATT R RS EH A R H AT KA R s BRI LK A
A LA R Y, PERETE RS [ B b et IR B ORI ZE 80 . R0 55 00 98 v i ™ o AR F 7 »
B LN SR WE AR ORI R T BE A, T e B R IEORE, JFACH R T2, il % Pk e dabn S BE A A e

5 1) T S 7
SCMA KA A S PERE IR PR 2, RS SEAAN E B K ARV 1 L BER TR RN AL 55
Hrp I AR K AR A I B BRI 2 —, SR AR S, RO HLER AR Y M AR, Rk —

AR TT. BEAh, EUCREFEF RLEURL, IR R B E it — b S K R P BE F b ) 2 AT
FLIT Al [FIRNERT ST MK A VR R N 5 FL R SR R B 45, IR A FE R R R S AR 1 5 N2
RORFIRIBRIG AR, 45 6 N A PERE R BAA T R, SR P & B PR R T As, S
FHR S R RE S N 7 R A e VLB -

E&UH

ST = 8 R B VR X U TR H (2021ZDYF0350), A FE TAERE A i 0F E 5 H (2019NXZD4),
Al B B I H (kA Hp gAY B 4 R IR A7 A S e A Wi B 5 Ak B 770 9T, DL201908), [ 5% H SRR 0k
it BT H (51774263) 1) 3 FF o

&5k
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