D000 http://www.cqvip.com|

Journal of Fuel Chemistry and Technology

HWIHMEEIY
2006 626 A

Vol, 34 No.3
Jun. 2006

TS 0253-2409 (2006)03-0319-05

Bl FCCHME Y BBHR

e, B, M mE, F437 R4S B A, PR
(1. REBT A% SN TERESERE, L7 K& 116024; 2, RERERE KEAEWRMEN, LT K% 116023)

# B IR T ARRFTEMARRERE Y B0 RE LS WA RS R . SRR, R
AR K S TR A 5 IR, DT AR S B SR AR A M 350, 3 o v L 4R R T S O D R £ A R L AL R S
s BB A AUK AL TR A, BRI B TIRTLES MR 5, BA B I RO B A SRR R 1

X M, AEfeBL; FCC; USY; SRR, REMMRE/RLL

RESRE, TE624.9  STRKIRIAAEG: A

Study on dealuminated Y zeolite for residue FCC
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Abstract: A series of ultrastable Y zeolites with varies Si/Al mol ratio prepared by different dealumination
methods have been investigated. After modification by lanthanum incorporation and aging at 800 C in 100%
steam for 4 h, the pore structure and acidic property of dealuminated Y zeolites were characterized by nitrogen
adsorption and pyridine-IR methods. The catalytic cracking performances were evaluated with microactivity test
(MAT) of fluid catalytic cracking (FCC). It is found that LaFSY samples prepared by using (NH, ),SiF as the
dealumination reactant combined with hydrothermal treatment have homogeneous framework aluminum distribu-
tion, and a performance of high cracking activity and low coke yield in FCC is obtained by controlling the dealu-
mination extent using the dealumination method. The LaQSY sample prepared by using oxalic acid as the dealu-
mination reactant combined with hydrothermal treatment has a large mesopore volume which gives the sample a
performance of better liquid yield selectivity for residue catalytic cracking.
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Table 1 Preparation parameters of dealuminated Y samples

ST a, Si/Al
Sample ‘ .
/% ¢t /min /nm mol ratio
FSY1 30 30 2.449 6.3
FSY2 30 60 2.446 7.1
FSY3 40 30 2,440 10.1
FSY4 40 60 2.439 10.8
FSYS 40 90 2.438 11.6
FSY6 50 60 2.437 12.6
0sY1l 22 30 2.4063 3.5
05Y2 22 60 2.462 3.7
0SY3 28 30 2.461 3.8
0SY4 28 60 2.458 4.2
08Ys 33 60 2.457 4.4

a—Dealumination degree. b—The time of hydrothermal

treatment
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Figure 1

Cracking activity and coke yield of Y zeolite samples with different $i/Al mol ratio
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Table 2 Pore structure of Y zeolites obtained from different dealumination method

. Crysal® a Surface area A/m’-g”' Volume ¢ /cm’-g’
Sample p -
/% /nm BET micro. meso, total micro. meso.
LaF8Y7 76 2.428 480 439 40 0.317 0.214 0.103
La0SY2 56 2.427 452 383 89 0.354 0.188 0.177
LaUSY 36 2.433 392 328 82 0.297 0. 160 0.147

a—Aged at 800 C in 100% steam for 4 h, b—Relative crystallinity

FRE i N, B - B ERE WA 2, LaO-

0,005

T‘é

SY2 F1 LaUSY B4R M - R B 5 1R 2% #E P S5 A 3 2 0004}

JyHA BT R ROME IS, XA 2 SRR ool
JE B4R PR B i LaOSY2 FIK R sH## it LaUSY A 8 i , :
BaEREFRBEIL R I, T LaFSY? 41 s i
R IR g oo | ;
300 g ooy = ‘
"op 10 100
”E 250r 3) 4;,/,,/ Pore diameter  d/nm ¢
=200 i
3 lsoﬁz)f 3 P “
g 45 Figure 3 Pore size distribution of the samples
§ 100 (1) LaFSY7; (2) LaOSY2; (3) LaUSY ;
5 50 |
N B RS AL 3, 3 AL B
0.0 0.2 0.4 06 08 1.0 :

MR EESAELZEN 2.5 0m ~5. 8 nm,
LaOSY2 5 LaUSY £ 5 9FL R 4r i B R A — 3,
—#7E3.6 nm LA P FLFLA L LaFSY7 K%
LaOSY?2 # LaUSY 7ZEFL72 4 6.0 nm ~30. 0 nm #H
— A H K SR R, 7R B 2R S A A R A L
BRARER AHAHIN P, XHERM

Relative pressure  p /p,

B2 ZALFEBSE Y B AR - B R

Figure 2 Nitrogen adsorption-desorption isotherms on
different dealuminated Y zeolite samples
(1) LaUSY; (2) LaOSY2 +25 cm’/g;
(3) LaFSY7 +65 cm’/g
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Table 3 Acidity and property in light oil catalytic cracking of dealuminated Y samples

200 <C 400 C

b ¢ d
Sample’  Lacid B acid Lacid  Baad o+ 0% TOW . hf‘; C‘:‘;
/pmol-g™" /umol-g™'  /umol-g™' /pmol-g”! /pmol-g™" /pmol-g™" /pmol-g won W
LaFSY7 46 23 14 16 69 30 39 93 3.6
La0SY2 40 23 10 5 63 15 48 84 3.6
LaUSY 116 39 14 13 156 27 129 88 7.3

a—Aged at 800 °C in 100% steam for 4 h. b—The total amount of acid site. ¢c—The total amount of strong acid site.

d—The total amount of weak acid site.
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2.4 fEARAMEE REFTEBEFEREREZ Dry gos w /% 4.0 3.2 3.9
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TEHERE N 93% ,LaUSY #1 LaOSY2 4351k 88% # asoline w 7.3 53.3 46.4
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