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(54) Title: MICROPOROUS-MESOPOROUS LEVEL ZEOLITE MATERIAL AND PREPARATION METHOD THEREFOR AND

(57) Abstract: Disclosed are a microporous-mesoporous level ze-
olite material and a preparation method therefor and a use thereof,
and the preparation method therefor comprises: introducing an an-
ion precursor as an organic mesoporous-forming agent into a zeolite
synthetic fluid which comprises a silicon source and an aluminum
source, and the anion precursor can form a stable organic anion in
the zeolite synthetic fluid; the organic anion attacks, acting as a nu-
cleophilic reagent, a Si-O/AL-O site in a zeolite framework, such
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that part of the framework dissolves to form intracrystalline meso-
porous and obtain a microporous-mesoporous level zeolite materi-
al which comprises a zeolite structure and an optionally dispersing
anion precursor lodged in a channel of the zeolite structure; the ze-
olite structure includes a microporous structure and a mesoporous
structure, and at least part of the mesoporous structure is located in-
side a crystal. A brand-new mechanism is proposed, which avoids
the problems of phase separation, complex synthetic steps and high
cost. Moreover, during the post-processing, a calcination is not re-
quired for the removal of a template, and the hierarchical pore zeo-
lite can be obtained only by washing with deionized water.
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B 5F54LEARE D, RERES T B 4c, A WL FTE5AL-7r4LZ 2 A kL
FrAUAE 14 nm AAq % E] 4b 73 21 0 Y £d 7547 Brunauer-Emmett-Teller b [fii
BUFEE, 1581 RIREIL-NILE R A MR AL BET WA N 103 m’/g.

5f ERIIL-NTLE DA RLE H JEOL A ) 1) ISM-7800F HHAT Rig4:Hf
rn I L 3 (SEMD Wgg, 417 P 4d, o] WLAH . LTA G BV FLgs5 0

SEHaB 5 1.2,4-=FMAERA-FLF S A AL-NFLZ 9 LTA WA

B 12.54 ml R AR (25%) T 10 ml 2= B /K, HUBERE 15 4080 2L AT
Hr ey, brad el K5 2.0g SAEALHI DL 4.1 g W BRIRINE T 35 ml %
B K, PR 10 B R, MK 1.73 g 1,2,4- =M. Eats LkE
WO B REE R, FRakBise, =iE4 3 NREIFE I, 100°C R N 18 /)
o SN ARG IR R N B A B, KBRS Bl g, 60 CHET, 15 EIZ
2% 5L LTA Wb 47

S LRI FLZ b A A B A Rigaku 24 7] D/Max-2200 PC X-4J &
FTHHCHEAT XRD &, 35 B 5T & 5a, Pk RKATH Bl B3R it s 2] LTA
B A A0 P A RRAE UG, UE ST A I 42 O 45 &S TR LTA Wb

ok F R AL- A SUZ G HRRIEAT 77 KR FE T 100 B 5 B 0 d 10
i A5 2621 T B Sb, TS WS TV A, 5 A I A5 2 T i H3 7Y
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T Fa [l 2, 6] T AR U IR B AR 2k 1B AT BIH 7R, IS dV/dlog(D) AL
B 5F54LEAR D, RERES T B 5c, A WL AT fS5aL-/r4LZ b A e kL
A FLIEAE 18 nm A7 % ] 5b 15 2K B £ 95 34T Brunauer-Emmett-Teller &
AT S, 1538 EIRRIL-AFUZ B A B AL BET ELR TR A 70 m*/g.

5f ERIIL-NTLE DA RLE H JEOL A ) 1) ISM-7800F HHAT Rig4:Hf
o I L 3 (SEMD Wgg, 417 P 5d, =] WLAH & LTA G Bl g5

SEHEBI 6 AR AR R BRSO SLGS AL FUE S LTA Bih

B 12.54 ml R AR (25%) T 10 ml 2= B /K, HUBERE 15 4080 2L AT
Hrwddey, pmd il #5 2.0 g SEMMELL 4.1 g AR ERANE AR T 35 ml
EEFKT, BEFE 10 PR, BSER 1.526g TEEEHEEIMA . Bon ks Bk
WO BIRESE P, FREBidy, SIREM 3 NS IR, 100°C R 18 /)
o SV 45 o AR S N B O A B, R PEIRCEE LA [ R, 60°CHET, BEIZ
2551 LTA ¥ 47 .

X BB AL FLZ 2k A A kR B Rigaku 2 7] 1) D/Max-2200 PC X-HJ £k
FTHHGIEAT XRD W&, % BT & 6a, FTEMARATST B FX AW E 3 LTA
B G5 R T R0, F SE TS A4 D 45 A 1 LTA 8h 4 .

X BB AL FLZ Gl A MR AT 77 KRBT IR0 B T Bt =, Wi B
A5 2621 T B 6b, TS W AR IV AL, 5 T4 A5 2 T i H3 7
T Fa [l 2, 6] T AR U IR B AR 2k 1B AT BIH 7R, IS dV/dlog(D) AL
B 5F54LEAR D, RERES T B 6c, A WLAT S L-/r4LZ 2 Ak
LB HAE 14 nm Aifa. XTEl 6b 15 2] 1 £ 352517 Brunaver-Emmett-Teller
LR AT, 58] EdiA - LR MR AL BET B AR 105

m*/g.

5f ERIIL-NTLE DA RLE H JEOL A ) 1) ISM-7800F HHAT Rig4:Hf
o IR L 3 (SEMD Wgg, 417 P 6d, =] WLAH . LTA G B L4
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SR 7 ZREAE N BU L S RS- SLE 28 FAU B A

B 1.9g S EACBI AL 4.1 g I BRI T 30ml 25 & /K, BiPE R S,
PRIC A ERYE s K 2.35 g REYEART 6 ml X B FoKH, HESHL fd Aiming.
KRR DN R I BRI, FRELB R, RSk 24 B S IT AR A,
VOB 90 Co fR TS 90 CIFLATIRT, 48 /MRS, BB, WEEH
tlE g, 60°CHT .

xf IR AL-r U2 2k A+ RER H Rigaku 23 & ) D/Max-2200 PC X-H £k
FTHHCGIAT XRD W&, 3% B 5T &l 7a, JriS8ARATS B 35 a] i A 2] FAU
RO 5 K T R U, TIF S JIT A 4 DAy 45 A 1) FAU A

X IR L-AALZ b A AR AT 77 KOUR T AR B R Bt =, Wi o
B SR R 20T 18] b, TSR AR IV BY, 5 S M B AR T A H Y
i 2, 0t BT AS 0B B B B A5 R e 1EAT BIH U7k, T dV/dlog(D) AL
B 5F54LEARR D, RERES T B 7c, A WL TS5 L-7r4LZ 2 A sk
FrAULAE 31 nm AAq %] 7o 73 2 i Y £d 2547 Brunauer-Emmett-Teller b [fii
B, 183 RRIL-N L2 S A AR AL BET LR ALY 600 m*/g. %
FIRTRAL-NFLZ b M R AT IR S L R AT EE, AT 7d, R L
2 FAU &2 fLE 1 o

SEHEBI 8 1,2,4- =% MEAE B FLS AL L2 48 FAU Wb

W 1.9g SEMWILL K 4.1g (RN T 30 ml 2% 31K, BP9,
PRI R 1.73 g 12, 4-= %M T 6 ml X B oK, HAE L FRidA
IS o R B AN D R D B, s, SRR 24 DS OT
U, BEiIRRE N 90 C. FREFEFHE 90 CHUATIIT, 48 /NS, BROAbEE,
e gR i 4, 60°CHEF .

St IR FLIZ Sk 41 44 KR A Rigaku 22 ] () D/Max-2200 PC X-4F4k
FTHHMCEAT XRD W&, #5EI210T Kl 8a, Frisdy RNATH & IR b b 3E 2] FAU
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BB GS R PT A R, RS PITASIE AAh h n AR  FAU WA .

X BB AL-AFLZ G A MR AT 77 KR IR0 B e Bt =, W B
i A5 221 T [l 8b, T4 WM AEIR AR IV A, 5 T4 I A5 2 T i H3 7Y
T Fa [l 2, 6] T AR U IR B AR 2k 1B AT BIH 7R, IS dV/dlog(D) AL
B 5F54LEAR D, RERE ST Bl 8c, A WLAT S5 1L-/r4LZ 2k kL H
S AULAE 24 nm AAq %] 8b 73 21 i Y £d 17E4T Brunauer-Emmett-Teller b [fi
B, 183 BRIL-N L2 S A AR AL BET LR ALY 610 m*/g. %}
FIRTRAL-NALZ b M R AT IR S L AR AT U EE, AT ] 8d, R IL
2 FAU &2 fLE 1 o

BEAB 1 S-SR 90 LTA Wl4q T Big i by

¥ 80 mg B EEI IR & (ABEHAE T 10 ml pH=6.0 [KJ R Eh(PBS)ZZ i, UK
IKAERAF. H 0.22 pm PTFE B0 ERSWEHTILIE, A 100 mg HIAL-/-fL)=
9 LTA BhAi#fkl, {54 °C, 600 rpm W41k AT R &R TG WR B S 30 EIR
B REFE A, AR A) B 300 pl £ b 250 R EL_E3# WAE NanoDrop 2000¢ (Thermo
Scientific) (% - UEAT R & MBI L (R &, 0 ok DBV v SR A I L A R
[ e 2k 11 ) B A

B9 g5 TSI 1 TR 1, SO 2 TR RRE A 2, ST 4 T RRE A
4, SR 6 IR 6 TRFL-NFLIEG LTA B b REx T B (B I W I 3
Ji gk, HOPATIE R B 246, 243, 242, 236 mg/g, JEXTEL T ARG AL
LTA 41 CLTA o e 1 W i 2l g 2 it 2, 1467 i 234 83 mg/g.

PG 2 SUAL-ArSLIE 4k FAU WA TR L T3 DR (1) 4 5 s A R A 7

W SEE ] 7 AL 8 kI AS ITEAL-/fLJZ 4k FAU WA H 0.7 M KNO; %
AT 80 £k [C LM Sy i1 N B 12T 2 /M, AKBE = IR BT TR 2 g R
WHIAEREFE RIS 39.5 ¢ TAEAAN 6.5 ¢ MRS, DLAEBI 1.5 B 5 1 A
JEFHR A 100 BREGRE, PREFIZIRE Y. 2 /NN, Pl il AT 25 SO Rl 4%
¥ B GC-2010 A1 HPLC AT 4. [ 10 A5t 7 vhodean 7 FIsL it 8
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(VIRE b 8 TR VRIS 4 Ak 5 55 6 48 FAU {4671 CFAU (WX LE ], i AR W7
IR Z G FAU Wl RA I 8% i

CAE W B 4 & BRI ST 200 AR BT (32— 2D PR W], ANBETA
FE AR B () LA St R R T I S B B o 0] T AR R B T S AR A R i R
N GURAE, AEANR B A R WA AT T, 30 mJ DA HH o ] S v i 4k
AN A0 A & T AR B R S
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W F E k B

1. —FIL- LR A A B & 77, JEREAE T, AEdE YR AR
Je A A R T TN AR AT IR ARAE A WLEA LA, i B B AT SR AR fE
5 72 TR A G G OB R e AP B, T AL & 1 A SRR 7
B A B2 Si-O/AL-O f7 5, ATE 2R R e o WAL, 15 215 L-
IALUE G AR, HAREE A 451 DL AT IEAFAE I 75 R A2 T iR v 4544 1 AL
T ) B B AT R AR, Tk it AR AL S A fLg e, R H R D
o TR A AL R T AR N

2. MR SR 1 TR vk, HARMERET, Frid AP EFiE AR
AEF . BAAE TR AEFHR—Fa 2.

3. MSAEARIEESK 2 PRIk Il vk, HARIEAE T, TR A RS R AAEN
B0 FT IR AR IR A LR B2 AL 5

4. MRPEBORZEESR 3 Prid il &7k, WRHMEE T, Frid A dIRIE B FNIR
=R OIR KRBT —FhEi 2 M, Prid R SV AR . 7S o N B
FRREIR N — M ) — PP 2 AP

5. MHEARIZESK 2 prid il vk, HHEAE T, B A B R AEN
AT AR Ao A

6. MRPANFNER 5 Fridpdl &7k, HEMEAET, IrdE e Wit 8
1H-123-=% M, 4H-12.4-=5Merfrff)—Fhok 2 Fh.

7. MAEARIEESR 2 PRIk I vk, HARRIEAE T, TR S 1R FAE A
B AT AR I i A A

8. MMEARMIZLR 7 Frid il vk, HAFEAE T, Fridmstb 590 gt
FE

9. MAEAAIEER 1 TR I vk, HAFEAE T, TR ALt BAn T
i A A
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10. MRIBCRZEKR 1 Frddil & o7 vk, HEFEAE T, T8N FLE Lo
+ 2~50 nm.

11 ARIEBRESR 1 Frid il e ik, AR e T, prid s i s DU 2B 3R

a) RO IR ARAE AT HLECA SLA 5N AR R AR (1 A 15 OR
e, AEIRIZ N 0-300°C 2 10), ) RS 20 bar Z[A)EEAT 5 S b ;

b) XLk a) WHRSYRAT M2, JF TR =075 2 PTd AL 5L
JERBATIEL

12, —FhdAL- LR A RR, HAFEAE T, Pt dL- A SUR Sk A+
R AR A7 G54 DL R AT IEATAE 1 3 3t A T 3 A 54 (1 FLE 1) 0 5007 1 Al
Ak, pridih A S Gl g A JLEi i, I B D i Brid - fL & /AT
TER RN, DAL L= G A AP REE L n  5 7A ] e 15 2

AEAS AR PR B 5 (R 9 A 5 ) 5 TN A7 1 A R AR AR A L SL5i
JITIR $70 1 AU SR AR BE 5 A1 TR B A 15 e b 1A e AT AL -, il
T A A SRR AR B AT B 22 ) Si-O/AL-O A7 10, 3B 858 70 VAR TP 1 i
WAL, B RIITIEAL- L= D A+

13, HAEBCMIESR 12 Pk ddL-r SR a bR, TURIEAE T, g
DL 3 A8 7 RS0 AR G B ) — b a2 i

14, WRIANZR 13 Frid il o7k, HAMEE T, Priddf sk Ak
A AR AR (A HLIR B AL S5

15, MRPEAUNZK 14 Frd il o7k, HAHEE T, FridahliRit 8 7 W
Ry =WLIR AR P2 R, Pridfe e Sk A A B NEA N

BE. FREEIR DY =M rp el 2 F

16, MRITAHZR 13 Frid il o7k, HAMEE T, Prida sk Ak
N RTRAR R R 5 -
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17. WRHEAFER 16 Fridrdls ik, AT, IridE k5 Yit 5
1H-123-=% M, 4H-12.4-=5Merfrff)—Fhok 2 fh.

18. MRHEAF)E K 13 Fridrdles ik, R T, Frids sk a1E
H T RAR R AR

19. MR 18 Fridrdl ik, AT, ik e &4 S
FEH B

20. MHEARIZESKR 12 iR IR BFL-N L R A A RE, HAFEAE T, ik A
FLEE M BT AR

21, MHEARIZESR 12 iR IR BIL-N L R A A RE, HAFEAE T, ik A
FLER I FLAAENT 2~50 nm.

22, GABURIE SR 12 Frids A FL- - FLZE G A AR E G AL W B A1 B 2
AT A I H %
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