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(57) Abstract: The invention discloses a compound molecular sieve and prepa-
ration method thereof. The compound molecular sieve takes an MTT micropore

molecular sieve as a core and takes an MCM-41 mesopore molecular sieve as a
shell. The catalyst supported on the composite molecular sieve can be used in a
hydroisomerization reaction.
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T F IR A AR AT AT T InE Sl e B .

LAMCM-41 7+ fL 2> 79 52, LLIZE &
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—FMEGEH T R & ITE SN

BRI
AR B TR AR AR U, LA S — RS 2 50 S 46 i
BifH o

BERER

AP, GEE I BRI BE R UK AL R R AT ORI E
WAk, MBS R ATA BOEER 0 el v, BA . BAE. K58
(RF R, VRN URRL TR I RNl M 2 2E H . SR, BT S&E
IEMBERINAZAE, TATE I A B s GRS 2 S N T
FEAGAS s AN A, LR ADINE R 732, 8 BB T R B ™ AR ST P W ok ik
B A5 IR

AR IS 5 A £ S B2 e 38 B 20 o IS S AR AL B s P A A7) 22 A9
TR A AT B A RS AL ER A, I BB SR LI A R A ThRE .

LR CN 104334271 A AFF T Tl A S KA 08 A 5] 60 i e 7 V2 R g i 22
Bitiyeh P 3 7V A AT I ZSM-22 4 (TON 45 14). ZSM-23 ¥ (MTT 4544)+
SSZ-32 W1 (MTT L5 H4) AN ZSM-48 Wty i) /b —Ff, XL BEAT 45 2 S AL 12,
RSB SERL LR LR CN 104220169 A AFF T —Fh ZSM-22 W1 4L
SR 57) S FE IR T2 12 A AR A A A TR e 1 380 D H Zsm-22 Wb A
ZSM-23 B A . SSZ-32 WA . DL zsm-48 MR i E L —Fh LA
CN200680036697.1 AFF T —FE A MTT Al MTW [T il 77, Hodpr
WAL T IE AR A MTT 5 MTW (944, BTk MTT B MTW 384
(AR R SE/NT 0.1 ks B US7390763 B2 AT T —Fl/IN gk MTT 4544431
Wi ) ) 26 7 VR S HAE Cro+ IER BRSSO At et T AR A, AEHT /N KL MTT 444
Gy F AT LU H AR PR 7.14%.

PR s A FRASL T Jo W gtk , R RS R S 45 0 B9 A8 AL T DA — 2B i
1EPEgE; T CN 103153860 A £2H T — R AAFAERG L 53 I I8 1 28 /1N S AL 4

2
=



WO 2018/192530 PCT/CN2018/083583

TIFHITT . MTT Z58 01 BFLIE RSN 0.52nm X 0.45nm,  H T HA Hhkr
RFLIE L5 MG = BORRTE,  REMS DAL 2 FLAE AL AR LA SRS PR Aoz 10 5 L
X TEAB BRI 1) S A B S S HLAT I R (AL e RE . (L MTT S5 2 i FLIE
EE R R 20 ST BE SR R AR A O IR, & S BRI R IR
N, ROZUMEINL, Zf@r= PRk A R, B2 mbsnlfliE . M ki S 54
S REHE TG MTT 2 F IR AL I RITG PR BRI e HIE AN IR AR, A
— R
REARE

AT R BRI, AR R T R B MR S S R AN
(R4 58 26 1) 43— 0t L 1] 2% v B B Gl 2% I I L i Ab A R AL AL E &
it B A WAL LA AL A, 456 T LA B FLIE T U8 5 AL 90
BRI E IR AN i 7K AR B PER AL, PR A ROL S TAb . BB FMER .
Fii AL B e 5 HAMR TR RN TIAR O, 56 43 PR L8 8 1) B 2 AR
BURIFLIE LY, NG A8 SR R I B m VIR W RIEAAR I, koD T
FURRIAE R, B2 IEAGE R I S22 0 B bR I e, MO A=t i, 12
TR .

KRR E— IR S TR AR, PR AL MTT L2+
i %, LA MCM-41 S L7 7, TR SN MCM-41@MTT 73f-iifi o

HAFER MTT AL 205 H MCM-41 A $L 905 58 i p 2 42k
R 01, HALE RN RIFLERZEARLLL Ay i b 2 B O 2 A IS B, AR
S AR N 2 R] 2 ) AR U R AR SOR AN

KRR I mR A S A oI E & T, AR 2R

(1) ¥ MTT 7350 AR L BB R S VEFTE & 512), FHE % 150~180 °C
[ 12~48h Jr P, FINRWUSE pH 9 8~9, HFHEA 110~130°C A 12~
72h JElER, oEthEE, HEBETKEESIE, 7£ 110~130°C TR EI[E
(LR

() WL (1) BEIFE AT 500~600°C Nk 3~5h GHE, 53
BTk 526 4351 o

ik, S8 (1) FrRiBBC A TN, W1 NaOH. KOH ¥%E: A
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BUBRIR, iy R A A i . DY R AR S, IR iR IR A 0.2~
1.0 mol/L, Bl ik MTT 4k R & b A 5:1~25:1;

ftifeth, SR (1) PrRigRmuE A RE A ECO = 0L B R A
SHEEAE: (CTABY: WA = R . T+ e = sk, I
Bk = FE BRI RE . TSP R = R, RIS RRTR MTT 2
REF) 1~4 f%.

AR =77 R E AR, R aREBUA RTINS s T
oy, HHPPTRERAEN MCM-41@MTT B &5 F, FrdinE-REaisrta s
Pt ok Pd, INE-BLEVETEA 9 Tk RN Z I A S AL RS T 0.5 wt %.

A RO 5 DU 7 I B P FK N S A A A TR TR TEAR B R I e i
NFMBER A BERER R A B InE SN A AR g, H AT
TR A 35 P /B 2 PR A/ B /D BB AT / B K AL 77 A i

RRPA B8O AR —F BA N LE G4 SRR
Z IS MCM-41@MTT, HAE NI, RE2MAOHE., BEH
PlR T AVRIALER o B R IIAE AT o 6000 B 0 ¥ 1 M A7 3 2 LR R S A 0 T 2> —
RS- 2RSS S (K A AE R o S R R R (1) (R I B AR AR ™ WD A i, Db
FABRA L, B T WAL S L ARz e hs IR, ARl DS %,
FLAES B3R, AR T OB A8 B o F I FLIE s ERIN T ik iR
M, WA T AR A, AT A 1
Bk e B

1 %f LL AR SE ] 1 U432 IR R R XRD K

2 S LI RISE ] 1 4 07T ) N B BT - Bt B S5 A 25

3 kS EI AR 46 K TEM [

4 A 1 BRI TEM B

5 SA AR S it 451 %o i T R 140 U S AL B I B I

6 SRS LG AT S Jta A9 X I T 12 ) m S A8 PR PR R 0 EE L

RS 2
AT HMARPIBARE BRI 8RR TSR IO E AR, IR AR BT
BORDTSBATOUR VAN BT, NI (RS L T AR WIS 1 7, (AR )
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HA DR T I Lo 5] o

Xf E s 1

AR FIIR AL 7 — il MTT S5t 070 3 St e Ji Pr ALK B & 7%, A
(NGRS

FREL 1.53 g (9 1,3- SRR (Imol/L)) FRIUE SR, Hadd
TN 22.52 g @&k, #8450 RGN 12.03 g SEMAIER (Amol/L), =EF
BERE 30min; ] B IBRIEER PN 7.62 g IRHERS. 2.5 g EARVER. 0.9 ¢
ST MG, SRS SRS S BRI BN R IR L WA K G gD, E
FEHERST 175°C, @ik 8 Ky BUHEA ™Y, #H, BoaE, JFHEET
IKEEEPPE, 78120 “C AT RS HET Sobkrd, 600 °C ke 6h,
BEIEF Y. 1SR Pt UEEN 0.5 wt %.

ZRG IR A XRD AT B 1 B TR, N W B - B 23 b
g 2 itk Br R, TEM BTNl 3 Bk

S 1

REGEGIREE T — P BAHAFLE A S HNZ R MCM-41@MTT 41, J
& IHEQT

F 2 g MTT 27 #% - 20m! 0.3mol/L BITBINAZI S Sz, i H: 30min,
SRIGEINN 4 g RIETEVER, 4k85EHE 30min, 7 150°C YA I N %% 0 450k I o
24h; &R, @I 3 mol/L MBRIRIEW, ARSI pH y 8~9 LI, B
fF 120°C ~, ftAt 48h; HUH L= H, KA EEUH R R ST E O 9,
HHEBFREE M, 7F 120 °C AP T

RIER T E T S Ikdrh, 550 °C #ke 4h, 135] MCM-41@MTT 711 -
SRE R A AR PUE BRE B BT JE Pt SUEEN 0.5 wt %.

St 5] 2

¥ 2g MTT 43 Fiik% . 20 ml 1) 0.2 mol/L FEAHLEH (NaOH 5% KOH) ¥&¥RUIN A 2
B, fiEF 30 min, RIRHEIIA 3 g RIEETER, HARMEEFAT L@ 1,
33 MCM-41@MTT 731« 11350 J8E Pt, TABEN 0.5 wt %.

L) 3

¥ 2g MTT 254 53 F0kn R I 4g RIETEAMAZ] 20mL. 0.5mol/L KA HL
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il TAAOH (Y FE AR BRI 2R A IEh, BB S JE AR IR NI
30 min, SRAEEREBEALED, T 180 °C PiPE SN 24h, FEIE, ELZEREMA
3 mol/L [ HCL V&L, RHIR A 1A AR pH EIH A 8.5, /5T 120°C dfk 24 h;
ae AL, KA U A IR A AT R O L R MR K BE R . BUS
W EHAMART 120°0C BAE P8, SRS T E T Sk, 550°C 5% 4h,
132 MCM-41@MTT 7Tl o I ZEHEE RN BERBUA N ST &8 Pd, NEE
A 0.5 wt %,

ZRATIH NN AR XRD 75 & 1 h £, N TR - b 2272
e 2 PRIHZR AR, TEM EQIE 4 FiR.

SEHER) 4. IR BEAR N AL B R

T xf e BN S aE B 1 P AR A BT B n-Cpp~n-Cos 1B & IEM SRR (K10
A RMREEE N AR, EARBKRMBET, Pt/MCM-41@MTT HE4L7]
(REALZE RN R B L Pr/MTT AL FE AL SR Rl B RIRAR T, Ui AR
AR BA 52 45 B L B 211 MCM-41@MTT 48 46 571 2 FH I LE A4 Bee
(R R R R, AT RAE S, E P s R R AR IR A, Wk 1 Fon. JF
HAK AR BG &R SN LE A2 MCM-41@MTT L FliE S s
177 R ERE, WK 2 Fin. AR AMBEAZREHIMAAES
4 MCM-41@MTT AL BA RIFIFRE TR, BUAR IR D, ki)
BIEAT 7 Rt tiiEra e .

1 PR PN A R

WE | R Cio-Cos 3¢ | ML | et uk | Foams
sren | ez | cocwm | A |
/°c | /Mpa WE/% | #1/% | mpc | fpc

Pt/MCM-41@MTT {E4L7]

260 5 24h 57.572 3.958 53.614 93.13 21 0

270 5 24h 84.911 8.959 75.952 89.45 21 -20
Pt/MTT fiEL5]

260 5 24h 49.23 2.70 46.53 94.52 21 10

270 5 24h 64.69 3.67 61.02 94.33 21 -1
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%2 Pt/MCM-41@MTT 1AL A8 2 ME YR

BATHE] | 270°C, SAAFEIIRAHILE, %
1d 96.0%
2d 96.2%
3d 95.7%
4d 95.8%
5d 96.4%
6d 95.5%
7d 96.1%

SCHEH 5. TEAA KRR () S K e

¥ Ll IR PYMCM-41@MTT AR B n-Coo~n-Cao VR A IE M KT
JE TRY S AL it et 151 % VIE YR e B il o, 45380 100 S8 M i B b vl R AR AE 50% B
YUK BRI B AA 2 S RO L S 9 T MCM-41@MTT HEAL 77 B2 A
B TEA LT S b e i S 2 rpr, ) DA S PR s R e e A5 T T e A

SKHE] 6: MR HR KON A

R 3t LEAIAT SRR CSEREHI 1 ASEHE] 3) il 45 148 A 771 I FH A Afe] e A
PG IR Y o S 158 S 1 e 5 ot 5 SR e B, P 5 o, AE AR N SR 81 7 i U PR
BEAL R TG (SEHER] 1 ASEEY] 3 MEEHLEMIED, H MCM-41@MTT
AL BARIREL Cos~Cos HUREFEVE I E 3T MTT EALFT), QI 6 Frs. i
AR AR B A 2 5 RO LR G 7310 MCM-41@MTT M AL51 B HT 21 g
W BRI ISt s R ey, AT AR TR e B A = B SR
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1. — PR &5, HEHEET, Irid 24627 MTT 3L 27 9%,
LA MCM-41 AL 7051l 9 5% o
2. —ARIERCREDR 1 rd B 60 F K E &%, HEHMEET, SR
B

(1) ¥ MTT 7308 2R BIBU 32 S VAR 5 415, FHE % 150~180 °C
[ 12~48h JE PR, FINERMAL pH  8~9, FFHEZE 110~130°C B 12~
72h JElER, e thEiE, HERKEETME, £ 110~130°C T BT 3I[E
(LYF

(2) Fe BB (1) BRI EAEYIE 500~600°C T ke 3~5h GRE, 53
Pk 24931 o

3. MUBAURIZEK 2 ik it 4 7%, BARIE/E T, AER (1) Frk MBich
TR EA VIR, FrR B R A 0.2~1.0 mol/L, BTk BRiES Brik mTT
IR R R 5:1~25: 1,

4. RREERCRIELR 2 Frk il JriE, HAHEET, B3R (D PRk iR msE
PEFPAIRIE T MO =AU B KB e = R, HOM AN BRI MTT
T R 1~4 %

5. RIEBCFIEER 4 Frid & 5%, AR T, Pk Kad et = AR
WEE AR A= R RA .+ e = R R Vb = A R R B
TS ke = AR

6« —FME A ENR], HAAEET, RARREARFME-REE L5,
Hrb BTk A IR ELR 1 ik T E6 7700, PR ina-h &0E 1444 Pt ik
Pd, nE-M TR 5 S EE A R AL L TR 0.5 %.

7+ WRABESRIZR 6 ik RIS R AL A A T4 IEM e InaE F a1k
SR B T, T 3G 0 (A A/ TR 3 2 e A/ s D AR R B
KA AL 715 1



WO 2018/192530 PCT/CN2018/083583

KJ\ULWJ Wwbmw% o

5 10 15 20 25 30 35 40 45 50
20(%)

300

250

[
=
=]

k.
17
<

[
<
<

7]
<

PR T R MRV (cm’/g STP)

00.0 I 0.2 I 0.4 I 0.6 I 0.8 I 1.0
HXESD (piph
K 2

1/3



WO 2018/192530

N
-

T

R R R
\\\\ N

'

2/3

PCT/CN2018/083583



WO 2018/192530 PCT/CN2018/083583

100 w L w > > - -
- 95
X
¥
X
i
90 |-
—=— STHEHI3
—e— LM
—a— MTT
85 |-
220 230 240 250 260 270 280 290 300
KPR FEE(°C)
K5
100 S
AT =,
- @ \ ®
— .\.
80 /
Vet b
[ .
60 |- \ —e—S5E3
3 ’\ —eo— SLHifFN
N i ¢ —e— MTT
40t y ’\
hw ’
o | / *.
l‘.e 20 k L 4 \
($) L 4
O 1 1 1 1 1 1 1 1 1
220 230 240 250 260 270 280 290 300
RIARBECC)
Kl 6

3/3



International application No.

PCT/CN2018/083583

INTERNATIONAL SEARCH REPORT

A. CLASSIFICATION OF SUBJECT MATTER

BO1J 29/70 (2006.01) 1; BO1J 29/74 (2006.01) i; CO7C 5/22 (2006.01) i
According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

BO1J 29/-, CO7C 5/-

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
CNABS, CNKI, VEN, GOOGLESCHOLAR: MTT, MCM-41, ZSM-23, #+7L, ffl, 7+F0F, #A, &, 7% 6%, 8%, & I

&, FHML, meso, micro, molecular sieve, zeolite, core, shell, yolk, coat+, encapsul+, hydrogen+, isomeriz+

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
PX CN 106955734 A (TIANJIN UNIVERSITY), 18 July 2017 (18.07.2017), claims 1-7 1-7
X CN 106513035 A (CHINA NATIONAL OFFSHORE OIL CORPORATION et al.), 22 March 1,6,7
2017 (22.03.2017), embodiment 5, and description, paragraph 42
Y CN 106513035 A (CHINA NATIONAL OFFSHORE OIL CORPORATION et al.), 22 March 2-5
2017 (22.03.2017), embodiment 5, and description, paragraph 42
Y CN 1597516 A (TAIYUAN UNIVERSITY OF TECHNOLOGY), 23 March 2005 2-5
(23.03.2005), description, page 3, paragraph 2 to page 4, paragraph 10, and embodiment 1
Y CN 105032478 A (CHINA SYNFUELS TECHNOLOGY CO., LTD.), 11 November 2015 2-5
(11.11.2015), description, paragraphs 4-7 and 18-38
X CN 101094719 A (NESTE OIL OY]J), 26 December 2007 (26.12.2007), claims 1, 3 and 4, and 1,6,7

embodiment 46

A GB 2451863 A (EXXONMOBIL CHEM PATENTS INC.), 18 February 2009 (18.02.2009), 1-7
entire document

[] Further documents are listed in the continuation of Box C. B Sece patent family annex.

“P”  document published prior to the international filing date
but later than the priority date claimed

* Special categories of cited documents: “T” later document published after the international filing date
i . o or priority date and not in conflict with the application but
A” document defining the general state of the art which is not cited to understand the principle o theory undetlying the
considered to be of particular relevance invention
“E” earlier application or patent but published on or after the *X”  document of particular relevance; the claimed invention
international filing date cannot be considered novel or cannot be considered to involve
. Lo . an inventive step when the document is taken alone
“L”  document which may throw doubts on priority claim(s) or . ) . )
S . Lo “Y”  document of particular relevance; the claimed invention
which is cited to establish the publication date of another . . . .
o . o cannot be considered to involve an inventive step when the
citation or other special reason (as specified) document is combined with one or more other such
“0Q”  document referring to an oral disclosure, use, exhibition or documents, such combination being obvious to a person
other means skilled in the art
“&” document member of the same patent family

Date of the actual completion of the international search

Date of mailing of the international search report

Haidian District, Beijing 100088, China
[Facsimile No. (86-10) 62019451

25 June 2018 02 July 2018
IName and mailing address of the ISA . .
State Intellectual Property Office of the P. R. China Authorized officer
No. 6, Xitucheng Road, Jimenqiao PAN, Hui

Telephone No. 86-(010)-62084769

Form PCT/ISA/210 (second sheet) (Jannary 2015)




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/CN2018/083583
Patent I?ocuments referred Publication Date Patent Family Publication Date
in the Report

CN 106955734 A 18 July 2017 None

CN 106513035 A 22 March 2017 None

CN 1597516 A 23 March 2005 CN 1282607 C 01 November 2006

CN 105032478 A 11 November 2015 None

CN 101094719 A 26 December 2007 F120041675 A 29 June 2006
F120041675 AO 28 December 2004
F1119801 B 31 March 2009
CN 101094719 B 22 August 2012
ZA 200705086 A 27 August 2008
ZA 200705086 B 27 August 2008

GB 2451863 A 18 February 2009 GB 0715893 DO 26 September 2007

Form PCT/ISA/210 (patent family annex) (January 2015)




E Rt =R S oy 1
PCT/CN2018/083583

A A E
BO1J 29/70(2006. 01)i; BO1J 29/74(2006.01)i; CO7C 5/22(2006.01) i

2R PR LA 2028 (TPC) B R i 452 8 I 22 2 JS RN TPC T A 7328

B. R

TR AR AR IR B STHR (BRI P R R B RAY R 5)
BO1J 29/-, C€O7C 5/~

BB AL FR TR A B4 B 5 R PR BE SRR LA A M AR 2R SCR

TERE A 2 2 () A7 it e (Rl e A9, A0 TR RAA) (e A )

CNABS, CNKI, VEN, GOOGLESCHOLAR: MTT, MCM-41, ZSM-23, 4r-4lL. L. -7, #a, &% &, 8%, 88,
O, E, B4k, meso, micro, molecular sieve, zeolite, core, shell, yolk, coat+, encapsul+, hydro-
gent, isomeriz+

C. LEP s
% wr B3, IR, FEUMSCEE FHIC AR B SR
PX CN 106955734 A (CR¥EEKF) 20174 7H 18H (2017 - 07 - 18) 1-7
A E R 1-7
X CN 106513035 A (PEMEFEAMS AT 20174 37 22H (2017 - 03 - 22) 1, 6, 7
SHERIS, BLEH 428
N CN 106513035 A (PEMWHEAMS AT 20174 37 22H (2017 - 03 - 22) 2-5
SZHERIS, BLEH 428
Y CN 1597516 A (CRIEFT KZE) 200548 3H 23H (2005 - 03 - 23) 2-5
YA L3 2 B4 T 1080, SR
Y CN 105032478 A (FR-GRMBEAGRAT) 20164 118 11H (2015 - 11 - 11) 2-5
AP EE4-TR, 18-388
X CN 101094719 A (it BAEAMAT) 20074 128 26H (2007 - 12 - 26) 1, 6, 7
MFIFERL, 3, 4, SZHf46
A GB 2451863 A (EXXONMOBIL CHEM PATENTS INC) 20094F 28 18H (2009 - 02 - 18) 1-7
A3
[ st ek myg i spg TSGR
* AR R RER, “1” %%E%i@zﬁn%ﬂﬁ%%)ﬁ"ﬁ 5l A ARiRad, (B4 THEAF
“nr KA RIARSE TR T IV BR—RORAS (S0 ek
“x” EERIARKBISCH, %ﬂ%ﬂ@ G, IANEERET IR AR
wp 7 TERRA I B R 2 5 A A HO7E S B SR AT P &
wl» TR AL E R R A ST, B R — : “y» tr BIAIE IS4, é?lﬁ'ﬁ%*%ﬁ%%% e
R e S R R LN LN ) LN
WD Eu% \E’ﬁ”ﬁdfﬁfi
“0” WREKAT. A, BWEHEHAM S AT RIS “&” RIS RIS
«p» AR H G T E PR HARR T BT E SR B4 e AL B B se it
EfrfR LR 5 PRt =18 &5 %y 5 1
20184F 6 H 250 20184 78 2H
TSA/CNH 44 Fr 1 25 Ha 1k ZAE R
A A BCAEANE [E Z AR AR (ISA/CN) o
o [ Ak 5 AT R X TS T 6 S 100088 =
HHEZ (86-10)62019451 BG5S 86-(010)-62084769

= PCT/ISA/210 (5E270) (20154E1H)



RS R i
XTREEHHER PCT/CN2018/083583
e 2 RIS Wi 7 e s
CN 106955734 A 20174 7H 18H .
CN 106513035 A 20174 38 22H I
CN 1597516 A 20054 38 23H CN 1282607 C 20064 11H 1H
CN 105032478 A 20154F 11H 11H .
CN 101094719 A 20074 12H 26H FI 20041675 A 20064FE 6 29H
FI 20041675 A0 20044F 12H 28H
FI 119801 B 20094F 3H 31H
CN 101094719 B 20124F 8H 22H
ZA 200705086 A 20084 84 27H
ZA 200705086 B 20084 84 27H
GB 2451863 A 20094 28 18H GB 0715893 DO 20074 94 26H

#F PCT/ISA/210 (FIEEFIMIH) (2015481 H)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - claims
	Page 9 - drawings
	Page 10 - drawings
	Page 11 - drawings
	Page 12 - wo-search-report
	Page 13 - wo-search-report
	Page 14 - wo-search-report
	Page 15 - wo-search-report

