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Abstract

In the catalytic cracking of petroleum, rare earth doped molecular sieves have been widely stu-
died and applied due to their excellent comprehensive properties. In this paper, the main synthe-
sis methods of rare earth-doped molecular sieves for petroleum catalytic cracking agents, and the
research progress of rare earth elements and their content on molecular sieve catalysts are in-
troduced. Then, the effects of doped rare earth elements on the stability, catalytic hydrogen trans-
fer reaction, catalytic activity and anti-intoxication ability of the molecular sieves were reviewed
in detail. In addition, the recycling of rare earth elements in waste molecular sieves is of great sig-
nificance both from the perspective of environmental and economic benefits. This article also
summarizes the research status of this topic.
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Figure 1. Y-type zeolite catalyst work diagram
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Figure 2. Molecular sieve structure diagram

& 2. 5 FiHLsE
AR IO S AR BT R AT SR MR > TR A b MR T B R R AR DUE I K

s PUREHE REUEM B T HAEE THER LI -
IR AR AR B AR BB S R R, KM P AT SO BT SR B & 1. AKIGRAER, KB

DOI: 10.12677/ms.2018.87096 810 PR R


https://doi.org/10.12677/ms.2018.87096

X E

SEIE AR AT, RIRE AT DAE R R A8 A 0, ReSCILF L3528 0 T I & ik i . X ER S [0 5K
KPR TTVE R 4 1 M B2 00 B WA, R 2 i i S 3 e A ] R A PR VAN T FLE Ak 1 e
gERRM, DUKRATT LI 5 7 5INR g a5, 7R HALE S 38 0 T B T A R R A iR
IKIAEFE IS R A R SE A, A LB R A e B SRR R A A 2, PR AL A AR e e Al 2R
IR E R & &

BT A vk S AR S P A A B T SRR RS, B IR . R 2 B
TR I PR AT AR AR R RS 5 1, BV LR S . EEBEE[7]50 R IR BUA R 1 as i %
T La/HZSM-5 7> Fififdk 57, 5% T La X HZSM-5 73 74 My FI R T BR IE A je i, 45 W, 5IA
La &1 J5 G655 2 HZSM-5 [P BE 05 M A0im 1k, orb i B 7 S0 A9 B AR BOR Bt TR R g1k
FANTF IR R 53 5 B 94.58%5 69%.

TR 8 Y E M L 107 AR e Y ALy, 45 R B T RS L T AR B i 2 T R
BHRIL, HILEWEG B ARE, SN EM RS TR A0 TRy Bdeat 7.

3. BRBIRREN T FROGHSELELERR
3.1. BRBI RS FiREHREMRRME

P LB TSR0 TRkt m LA i e tE— R A ErmaZEsd, WAmLEET
DA I e A7 % 1 L A R RO XU N IR BE 570, AT A 0 28 e, (450 1A e A5 LA e

Nery Z5[9] FH 5l &5 7 FNH B T4 2% NaY 2370, RIUGHES 7 F S LR 27 A S2 L&, e
TIEHE S4 i E, MMTERK T LLERE MR EY, ARdem 72T iraeth. AahEh%[10)Eid
WHAR TAEA R FAAE I, KA T, La B4 LaHY 70 T ifigi i e v msemd, K3 La BT RE
A AR E LalY 4010 S AR S M (PHRIEE R = 1 114°C) Hikl B 42 g5 AR IV T, AT A 284 Ak S 93ty
VRS CLORSS, (HAERL R La SCHLERY, La B 7 SR BURKRIE PR YL 0, AR A MR AR T 14%,
ST AR AR 2 T e o

Mo L In RIS RT3 7 TR R AR YE 3R 70 70 i SRR, AT X s A R e P A 3 B 2R
Wi, ZEXAEE[11]4 REHY 2 7 ifilid 2 &% XRD € 7 W LT Y 27 2804, a5 KRR
A E LR ALK, BB A0S R T RETHUR H BT S B R, W 7 o o m s meet, i
FaE 10107 (0 2R 4G

3.2. BRABIARENS FREUSRE RN

AL S N SR BR A3 Hr, S S B i 5 M 8440 BN BT 7= it 20 AT (U S R AR R 72 3R 56
A= b VR R AV A SR S (A S5 o T A R M 3 B R PR BRI R N [12], EF XS IX — ] i
HEAT S 2 B AT P R A E B T Mz —, Mo R B B AR ERER.

B EE 3N A RS AT R, HET 7R R BE 2 200 L& 8. rEEL.
oo R AL MM o AR EEXH AL A SRR B 52 3%, i BRI T AR, AMHERE
B X AL AR M 7 B DA R AR Az ], 1 ELAE CRAE 2 B (A BRI RIS, A Rl £ T . R
EE4EE AR, USY BaFifnl A\ tooEZ G, BTRIGRTRER, oot
PSR BT, 8 I P B 7 R SRS 3R 5, S0 A B A 7% S R FE AR, PRI R i
BN MEAIRIR LS BT ERERE Y, DMEX SR N S . AR B o R L
SRR LS TR R ME R, BHITRIS 2R 00M LB 1Rk, SR it
[15].

DOI: 10.12677/ms.2018.87096 811 PR R


https://doi.org/10.12677/ms.2018.87096

PUFTIE

3.3. BRBI RIS FiEENTEEEIRNT

— RN, Wi R TCERAB A TR AE A M AR AL P BE S e RS P R R i, HLAE e T
T 2T E A LR S R, SRR 16].

INBALEE[17] [18]RIA A P #f L& EiE 4%, HAFIEER S T 70%, (HEM &8 T
14%I, LRI MON “E Rt IT A6 PR, TEABEAE[ 19 R M4l SH#i%S USY #E4Tektt, M FT-IR
SE T TT R AL R R R TR M HEAT 1 3RAE, SRR L 2 AN EIES, #it Ce 5 La H35]
NBESE R AL IR AL i, BAKTT LA S 60%LL L, [ d8 /b 7 SO, BIHEIL.

4. BERHLITRES S TP EED

TEMEAEME I R, B TRt MM o7 e 2 3 05 I vT B £ A LA -5 A 70D AR IR A v o P
WRRR, DA AR AR SR ) B G B S B - VR - AR I RN W TR AR AL R T ORY, 2 SO (e Ak 7 I
PERIG BN AT RIE,  MRE L IeER A48 N R 35 58 = 2 T I P 2R A8 [20]

AL E Rl E a2 MESE TR, . Pl BRES, TR R T S A i O
DU BT b, SRR AT kg, PR A S PR i KN E R e R . DIRRTE(E
) R, A AR I 2 TR MRS, BAR= M E Bt 722, 1 Hd 2 5 800 5 B 1)<k
JEAENUR S XN LR FURTIE AT, AR 2R 3R o, T EEAE AL AR el Bk, REREN INSE(21]. JEId )
ARG Lo R, AMUBRA BAR S A AN, oo Wk, M BAEDUE SR Rl 2 it
By R EEIVE R [22]0 22T ALEE 231K x SHRATHAT 7T 1 A R 30 = 580 2 [0 114 sl 3] A
R, 25 RRHEFEM LIS LR 5 590 BAE B R E R 1, g T HLTE M
I R LA SR M O O S5 A 22, 3] T AR XS 1 B 2R KK AR, 4R T AR b R R
1, IR EWAR . BIBCR S BIRIN T 1.22, 143 NES A, FERPEER AERT O R T 0.82,
0.19 NE 4 A

5. BT RMERSEX D FIFENTIAINE

VIR G R T IR R, TOHEA IS, D250 FH A A B B K B 8 1 B 5 A ST,
WE AR E A NHys Cav Mgy Mn fIfG LB 72, Hh DI L& PG00 Fimis .
SEVELT o

Trigueiro Z¢[24 I [ 7379 o 5 NANFIRG o0 3, BF 76 o) 1 i g b dase M r e, 4 R g pir
G ICRB I M0 107 B PHE IR (960°C A2 A7) #R LU B 241 (850°C e ) i, Bk e R AR 7 T4t
MIFER o LA i PR, B2 #R B AR L B IS A R3S N B 0, (H U Al B 40% 0L b5, HHER
FaTRE, AHEMEBAREREINmEN, Y RERER 40%E, EHTILRTb. Hov Erv Tm)Ba
R T R4

FYEZF 25138 Gd 51N PYKL, KR¥L Gd 5 Pt RERAMEAEM, Gd X Pt BAALE TR, M
TN T AT 4R IhRE, ff Pt-Gd/KL HI75 MR AE TSR & . IEAME PYKL F N Ce 5% Yb, AT PHIE
Pt L2, AT A 7R 0 2R v [26]

X/NISEE[ 27138047 70 B A ORI 7, RIURE L B Y B 0 O R R 45 R
RFIE 3 Bis, #E— SR RBEAH £ BRI, BT Ce™ H AR TR £ M E iR, Al
X4y AR E AR AR T80, & Sl e o TR A s e T AR R SRR PRI AT S e

PRS28] 7T T R L B R Y B R R RS RS, RUIMEE B Y BhA A L

DOI: 10.12677/ms.2018.87096 812 PR R


https://doi.org/10.12677/ms.2018.87096

X E

2.485
X
480
2480
g —x—fe 170 8
;[HE 2475 —a—Ce 2H
—e—1la oK
g * Jeo
:
2470
<450
2.465 n . A
2 5 8

i L& 5 /%

Figure 3. Effects of rare earth addition on unit cell constants and crystallinity reten-
tion rate of zeolite Y
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