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(57) Abstract: The present invention relates to the technical field of inorganic chemical synthesis, and relates to a process for modi-
fying a titanium silicalite molecular sieve. The process is characterized by firstly pre-treating TS-1; then modifying the pre-treated
TS-1 with a mixed solution containing a quaternary ammonium salt and an inorganic base, with the quaternary ammonium salt being
tetrapropyl ammonium fluoride, tetrapropyl ammonium chloride, tetrapropyl ammonium bromide, tetrapropyl ammonium iodide,
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B=2, BEME 1S-1 k. YERE PH=T . 110 C R TR 12h , BJEE
390 CHAFTHRIKE 6h o

P VERT A B TS-1 FESAZ I JT TR (AL A9R , 31(2010) 1195-1199 )
TR 0 A PFREAT AR SRR AL R Y e RV R AL A RS
WY 170ml/min, 8ml/min and 18ml/min (H,/0,/C,=170/8/18) , MEALFIG
JniE 0.8g (WHSVC3=2.53h-1) , HMAALRMY 110 °C o M REIARR AL X
PPEREPPIT I F SR CHy Fefb B PO bFetE. RMMAS A SUERTi
TS=1 [ CoHe ¥eALZAN PO JEFENESS 0N 4.5% A1 78.4% « PEJGHIFESh CaHe
AL PO EREMESRD 8.9% AT 99.8% .

STt 2

HAESERG] 1, ERSERESCh ZRR CER) USP4410501 O AR
TS-1 o BREAL RS H A SRR TS-1 1) Colls 54LFRA PO EBEIE 2 5
N 4.4% 9L 2% 5 SCPESERORESL CHs B4R PO EFEMER 8. 8% A
99. 6% o

STt 3

BRG] 1, AR F R BT RBARER AL R 400m] AN
B v R T EROR RS, N 0. 2g HEALFR A, 30ml FIEZ,  2m130% FRIXUEUK,
P T EANS, NMET) 0.4MPa , RANVIEAEE 50 'C . RMNVINTEZE 60 7+%8h
IR, BRI K IR A 26 . SAR LS 20 T PR AU B (R B R A
SE AR OERT TS-1 SR MERA RN 72.7% , R RbGERE S



WO 2013/063893 PCT/CN2012/072499

[55]
[56]

[57]
[58]

[59]

[60]

[61]
[62]

11

73.4% , HEALEAUATER 68.8% ; thE TS-1 WAL RN
87. 4% , FRENFCEFM R 92.6% , THEAMEHEHRNTEN 92.7% .

STt 4

HE S 1, AR SR Y AR DU G . Y TR A
WA BB Fe . BREAL ROEE AN SRR TS-1 1K Gl Hefb
PO EREMECN 4.5% A1 78.4% 5 PUNSEERALE: MRS IRES CHy %%
LR PO ESEME R 8.6% A1 99. 1% o DUNIEGALEL otk MRESL Collg %
RN PO JEFME N 8. 7% A1 99.5% o DUTNFEMLbE: SRR Colle ¥
AR PO EFEME N 8.8% A1 99. 4% .

STt 5

S 1, AR A3 S A e ) DY P B AL R DY P SR S R
HHE 121 ) PURERAGEAPY AR R G GRALLE 1:4 O B
VU IR . B OISR BPERTET TS-1 (9 CH, 64k 260 PO &
FEPEI 0 4.5% A0 78.4% o FHIYAZEFAE M N EZILER G GRE
el 1:1 > SPEEHIRESD CHe SAbA PO JEFEME D 8.8% A1 99.5% o H
PO TR S SRR RN PO T AL IR ) CIRATR) 1:4 D SR MRS CoHls 4%
A PO EFEME D 8.6% A1 99. 6% .

STt 6

FESEEE] 1, AR A S AR S S AR R A . TR
b RN EER Yy BERTI TS-1 B Gl BEALRAN PO EEEIED N 4. 5% F
78.4% :  AAALHE SMESSIRES CHe FALZRFN PO JEFEPER 8. 7% F 99. 1%

SEALE SUEERIRES CHs BALZRA PO RNy 8.8% A1 99. 5% .

et 7

I 1, AR5 R R B S A AR S AR G GRALL
Bl 1:1 ) AEMMFIEAEABRGY) GREHE 1:4 ) BAREAMLM.
AL RVEER Sy BRI TS-1 1 CHs #4260 PO JEEEMEZ A 4. 5%
A78.4% ¢ HEAEMNEMEEIREGY GRELH 1:1 O SEERFEMS C
Hy ¥EALZFN PO REFEVME A 8.8% AT 99.1% » I AEMMMEAEAMEEGY (
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RALHE 1:4 O ShEarIRES CHs #ALZA PO SEFEMED 8. 7% A1 99. 6% .

STt 8

HESE] 1, R EERAER IR, B TS-1 . TR
SRR 2 BRI AR TS-1 Cg D 2k Cmol D 2 B C gD 2 XK

(g) =50: 0.005: 1.4 : 500 F150: 50 : 1.4 : 500 B&E. ¥
A RIVEESR Ny SRR TS-1 1 Gl Ak B0 PO EHEMES TN 4. 5%
L 78.4% 5 FILLBICARN TS-1 Cg D2 2 Cmol D 2 B C g ) 2 7K (
g ) =50 : 0.005: 1.4 : 500 J7ZEMEGHIFES CHe SALHAM PO Wt
PR 6.8% 1 94. 1% o LMILLEICHRN TS-1 Cg )« & Cmol >« Bk (g
d>: K Cg) =50 : 50 : 1.4 : 500 FEEMFEIEER CH ¥R
PO HEFEMEN 5.8% F1 92. 1%

STt 9

FRSER 1, ERERSAMESINE, K TS-1 . WAIERIb R . S
AR 2> B B LEBIDE AR TS-1 Cg ) #h Cmol D B C g ) : /K (g
> =50 : 0.035 : 0.05: 500 fil 50 : 0.035: 5 : 500 KA. HH
W RBEER A ST TS—1 11 CoHg #AbZRA PO LEREMESN 5N 4. 5% A
78.4% 3 HMELLBIOCHRN TS-1 Cg ) # Cmol D : K Cg D) : K (g
) =50 : 0.035 : 0.05 : 500 J5ZME/arIrRES CHe HeALF PO k4%
PR 5.8% 1 92.1% o LMILEICHRN TS-1 Cg )« & Cmol >« Bk (g
> K Cg) =50: 0.035: 5 : 500 FEKMEEHIEES CH, LM
PO HEFEMEN 4.8% F1 99. 9% .

SEEfE] 10

I 1, FRAARKERNINE, ¥ TS-1 . DURERE . S5
RS B LEICER 1S-1 Cg D #h Cmol D 2 B C gD 2 K Cg)
=50 : 0.035 : 1.4 : 200 Ff1 50 : 0.035 : 1.4 : 2000 J&&. &L
JOREEE Ry BUHERGI TS-1 1 CHs #AL26A0 PO SEFEMES I 4. 5% Al
78.4% 3 HMELLBIOCHRN TS-1 Cg ) # Cmol D : K Cg D) : K (g
) =50 : 0.035 : L.4: 200 FEREMEHFES CHy 4% PO EHM
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N T.8% F198.1% 5 IEMLLHICHRN TS-1 Cg D+ #h Cmol D« Bk C g
> K Cg ) =50 : 0.035: 1.4 : 2000 J5%%lh)amIrEsh CHe HiLE
A PO ELEMEN 5.8% A 91.9% .

S 11

I 1, AR IRES FUT . AL RS RN ST
(1 TS-1 1 CHe HeAbZRAN PO JEFEMESN SN 4.5% F1 78. 4% 5 HiR=RASE
JG FESh Calls HeALEAN PO JEFEPES 8.8% F1 98. 8%.

S 12

HEESGER 1, (H RN AT 300 'C. 400 'C. 600 CHI
700 Co MM SMVEERN: SHERTHY TS-1 /) CHg #AL=RA PO wbFEtEsy
Wk 4.5% A1 78.4% 5 300 CHULBLRIFES CHs HALFI PO WeFEMEN
7.4% F1093.3% ;400 CHAF FALBLSE FEM CHs HALRA PO EFEME N
8.7% F 96.5% ; 600 CHALFEKIFEM Clly FEEM PO LR 8. 6%
97.7% ;700 CHULPLRIFES CHe HALHEM PO PV 7.8% F1 92. 4%

S 13

FAESEG 1, {H R SCE AR A 2 30min . 3h . 24h Al 200h
o WAL SNEER A DOMERTH TS-1 M CHg BEAbRAN PO SkFeE S N
4.5% F 78.4% ; £ 30min FALBESS FEM CHs FALRAM PO IEFEMEN 7. 4%
M 93.7% 5 £ 3h Bk J5 FES Colls FALZRFN PO JEFEPEN 8. 2% F1 95. 7%

% 24h PR J5 FERL CHe BeALZEAN PO EFEMEN 8.5% F1 96.5% 3 £

100h Stk J5 FEh Clls HeAbZRF PO EHEMER 7.2% A1 94. 5%

S 14

HESERE] 1, AHE SRRy 50 A 250 C. MM SOV EEIR
s BCHERUI TS-1 B CHe HeAbZRF0 PO EFEMEF IS 4.5% F1 78.4% ;50
CTHRAT kG FE CHy FEALRA PO EFEMEN 6.8% Fl 92.8% . 250 C
FMET BEE FESD CHe HeALZRFN PO 5Py 5.8% A1 91, 1% o

St 15

I 1, AR SCES R T 2h F110 K. MM RSN
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o ORPERTIY TS-1 MK CoHe BEALRAN PO WLPEMED BN 4.5% K1 78.4% ; £
2h VRS MRS CoHg #24ALZAN PO REFEMEN 4.9% AT 91.0% 4 10 Rkt
JG FESh Calle HALEAN PO JEFEIEN 8.0% A1 96. 1% .

S 16

FESEIEE 1, AR = DBREART PH 5 9 o AL RIVEERN: &
VERVE) TS-1 B CoHg #24LZAN PO GEFEIE73 0 4. 5% A1 78.4% ke #
i CoHg BeALZRA PO EFEMEN 5. 7% A1 99. 9% .

St 17

HESERE] 1, % =D TR RIS 60 F1 500 C. ML
JOREEE Ry BUHERGI TS-1 1 CHs #AL26A0 PO SEFEMES I 4. 5% Al
78.4% ;60 CTIRHIMEN: CHe FALFAN PO IEFEME 8. 7% F1 97.9%
500 CTHEMIFES CHe B4R PO EFMHR 4. 7% F1 97. 9% ;

S 18

HESER 1, BRSPS RS0 th F1 100h o AL M
RNy BUERTR TS-1 B CHe HeAb AN PO &FEPEIT 4 4. 5% F 78, 4%
s 2 1h TIRIIEES Clls FEALRA PO JEFETEN 8.3% A1 94.9% ; £ 100h
TFHEIRE L CHs BHeALZERD PO SEHEME N 8. 8% FI 97. 8% ;

St 19

FESLHE] 1, ERH =R AR R A 73 ) 2 200 A1 500 Co
EA RMNEE R BRI TS-1 1 CoHls FEALIRAN PO IEFEMES BN 4. 5%
L T78.4% 5 200 CREFEIIFEM Colls $4LZEA PO REHEMESD 9. 9% AT 99. 9%

500 CHEFEMIFES CHs B4R PO EFMEN 4. 8% F1 97. 8% ;

S 20

BRG] 1, AR =S SRR S (8] 233025 30min A 100h o P
EA RMNEE R BRI TS-1 1 CoHls FEALIRAN PO IEFEMES BN 4. 5%
L 78.4% 5 £ 30min KEEE HIAESL CHe FEALEM PO IEFEMEN 8. 6%
97.9% ; % 100h KEBERIFES CHs FALRA PO EFEMEN 8.8% M1 97.8% .
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BOREE KA

1 BRSO T, JURRIEAE T AP,
B, TS-1 MTRAREE . FEA TR BRI A AT
, KERRIREN 300-700 C, flik 400-600 C, KikEmilaly
30min-200h , ffi% 3h-24h ;
00, T VU SRR LR A O PAL B Y TS-1
AT O BT UL R R SR PR DY T R A e . DY T RE A Fe . Y
IR DY R B S HOR A . BTt B JEARE Fr a4
A, SAE . A R &Y. SRR 50-250 C
, ALY 2h-10 K
B=0b, AR TS-1 MHTE AR iR K JE A HR HE AL
B B YRS TR YRR B KT, RS
AR ARG R#EAT, WA 60-200 °C, WA 1-100 h
, TS, PR REBUARERE
2 MHEBUCRIER | BTk, HAREEAE T,  TS-1 ik
PN, RGPS 400-600 C, KEFERSIRY 3h—24h .
3 MHEAURIESR | BTk ik, HAFEEAET, M7 eERT,
TS-1 . TPAOH . i< @ MK ELBI R RBEEHN TS-1 C g )

TPAOH (mol ) : #: Cg): /K Cg) =50: 0.005-50

0.05-5 : 200-2000 .
4 . NMERURIER 1 BTk, HAREEE T, GG
AL, PekAE pH A 7-9 .
5\ MEBCRIZER 1 8 4 Prikifrd:, HAEHMERAE T, #AT)5
AL RS, REBeAE A R SRS AT, REbei 200
'C -500 C, KA 30 min-100h .
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