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Abstract

This paper conducts a comparative analysis of the reaction mechanisms, performance, and appli-
cation scenarios of deethylation and ethylbenzene-conversion xylene isomerization catalysts.
The study finds that the deethylation catalyst SKI-320 exhibits strong ethylbenzene conversion
capability and is suitable for operation under high space velocity and low hydrogen-to-hydrocar-
bon ratio conditions; while the ethylbenzene-conversion catalyst RIC-300 offers high raw mate-
rial utilization and effectively controls C8 aromatic loss. The former is more suitable for feeds
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with high ethylbenzene content, while the latter is preferable for units requiring high p-xylene
yield. Catalyst selection should consider feed characteristics and process requirements. Future
research will focus on exploring reaction mechanisms, developing new carriers, and finding low-
cost synthesis routes to advance aromatic technology development.
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Table 1. Performance comparison of SKI-320 and RIC-300 catalysts
7 1. SKI-320 F RIC-300 1L 714 BERTEL

i H SKI-320 (fiit .3 7) RIC-300 (Z. 2K LAY
PX S IE /% 23.91~24.09 >23.4
EB #1b3/% 69.12~70.23 35.0~39.8
Cs Ji IR 2% 1.19~1.21 1.90~1.96
SRR FE/C 365 362
Jo A /R 9.2 3.75

MFE 1 F, SKI-320 B TR FHZE 5~ HR R 2 24.09% EB %03 69.12%. — F 2R AR 4
KH 1.19% [3]. RIC-300 [ TN HEEFd, PX/X ik F] 23.4%Lh . EB #LRIEE] 39.8%. Cs/5 fEdiik
HN1.9% [4].

3.3. (RO EEELT

DL A A AL TR B A B A wHEH ) SKI I 2 FE R A 7 R BL AR 22, 3—48 SKI-
320 O FE LA AR SZEL TR, 5 _E—48 SKI-210 fiE{bFAR L, SKI-320 ML FE TS, JEPEM
PR, RaEthly, T Z¥AEWE. CLN B ALFLE S 7 TH I VEgn Xt e [3].
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Table 2. Physical properties of SKI-320 and SKI-210 catalysts
7 2. SKI-320 1 SKI-210 #4574 IR M4 &R

TiH SKI-210 SKI-320
AR FEAR & TE FEAR % TE
ks (1.60 £ 0.1) mm x (3 — 10) mm (1.60 £ 0.1) mm x (2 — 10) mm
HIR 25 50% 0.031 0.031
2 1 R AR /(N -em ™) 124 147
HEZJF/(kg'm™3) 760 % 20 730 £ 20

M 2 WIERPE A B0 MT . SKI-320 FL A&t (s eg, e I HE 3 FEAHN ARG, IR AL, A

FIT BSOS AR IR 2R B, BRAIRISAT REAE, WO R T4 Re SN AR EVE, Be4R T LIS, 454E
JAARE K .

Table 3. Performance comparison of SKI-320 and SKI-210 catalysts
& 3. SKI-320 1 SKI-210 {457 MEBERTLE

WA SKI-210 A fH SKI-320 #REH
SRR/ C 381 365
VL 1/MPa 0.73 0.73
J k! 8.7 9.2
SRPEIREL 1.45 0.95
PX/X/w% 23.61 2391
EBc/w% 65.23 70.23
CsAL/W% 1.41

1.21

M 3 SKI-320 5 SKI-210 i1 Aebr & BdE X HL[3], SKI-320 E#A M & : B BARK RN IRE, 25%
WE, B SENE, EE R ORI RR A 2R . AL EAH R R RME LR, SKI-320
B PX PR A TR TE, SRR R D, W TIB1TRERE, R BIHE EIFHE ARG,

3.4. TEFELEELT

M, T B ORI RIC-270 RIC-300 271, Horb RIC-300 2+ [E A 1b & H A
o TRFEF T8 BE I BoR — R I AL, EFE A 1 SE B T Ab B, 82 5 5K, K45 RIC-270,
RIC-300 X ¥ P48 A 751 i 14 fe 2004 5+ L 43 AT (4]

Table 4. Process parameter and performance comparison of RIC-270 and RIC-300 catalysts
& 4. RIC-270 #0 RIC-300 fEH I T Z S Btk aExT L

WiH RIC-270 RIC-300
I N/ C 366 362
T2EAEEM J= B F1/MPa 0.67 0.58
S %S 3/ 4.12 3.75
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i3k
PX/X/% 22.5 235
PX ate/w% 95.70 96.20
P 5 R EB ate/w% 342 77.0
EBc/w% 28.2 35.0
CsAL/wW% 3.66 1.96

M 4 FTLUEH, 5 RIC-270 #HEL, RIC-300 AL IR B A0 By A IR AN IR 2614, EB ate A
34.2%KIEIRTTE 77.0%, EB #HLZEM 28 2%IREE 35.0%, Cs HRIAKLZENM 3.66% B EEE 1.96%.
PX ate 153 96.20%, RILH T —AUEALFIZETE M. EBPE T X ERD .

3.5. EHIREESERFFER

AL A P 5 1 AT 75 i 2 VP A DAL SR S PR RE RO R B AR AR . — F IR S A AL 7R3 H DA ST
)& PO IS PR TC, HARTE IR T AR i PR BB B S B AR O BR TR AN 53
PSR, LA R T Pt dfokL i) TSR R SE R 3R (6] -

MRTHEHEE, Cs 7k R ML RIAE A e mlid 5 2 UL . RS Cy ke R AL Cs 77
IR PEERT 97%, MHZarnliA 5 4ELL b . ExxonMobil ] XyMax T Z A0 FI7E BEAN 55 Ja ] o th 3%
B R E BB AL R F 4

IR A AL FRIAE KSR I AT 77 T A SRR IE . REmi S R AL AL R0 7 i 10 T 2D R AR AL 1) B Bk
e JERHERT . P4 L2 %M BB TR, Ao, Mg JEUR AR B, P 45 ) S R
IR A PR T BB I, A RGE AT AT A, L 5 07 R & 2 B KB S R B )2
K] A SCRRIR T [ 7], ZAR AL TUAEAL TR T30 S 22 OB B4, il ISR E AR A5y, 3K mT B X AL 71
B R, CRFAL RS AT I R v 7 RS A A LA [ 7]

4. EIRSMEILFTIMERERTEE

M H BT E AT TA ¥4k E, UOP M1 ExxonMobil i 23R (A 70 1k e B A S S A, [
JU R R 8] fEM 2R LR, [H P SKI-320 5 E PRI EHEALFIZE = B B AETE(24% 4 4.
EB #AL R (2] 69%~70%) FAFE Cs FFIRIRALF (L 1.2%) S % 0 fa ks E O T R—/KF, EWFE. AEkEmn
PR N ZEBERE AR /N . TR LR AL TR 28 7 T, RIC-300 1] PX ate 1A% 96.20%, EB #{b3%A
35.0%~39.8%, Cs HEHKZE 1.9%, SERLCHKFREAM Y. LREAFSEBR—Z/KFUOP 1-600
TEFRISE THU T EB B0 K ORIk br . SR,  TEREAL IS Tk S FH AR SRl B i . KR g AT
Fe o YRR 1) A FFVESERR FE S T T, 16 PN 7= it A5 L B 8 5 A AT AR A — o 22

5. SKI-320 5 RIC-300 XLt

SKI-320 Jiit £ 3 BB AL 7] 5 RIC-300 {8 AL FFIAE P RE AN S FH U7 Th % A FF sl MIERE 5, SKI-320 (1) —
HH R ST AB TS P Ak T T SRS K, LR TR PEIR B 23.91%, L AREGALEEN 70.23%, HFE T HIERHIR
BAUN 1.21%, BERFILT I, 111 RIC-300 7RI A1 THL N S AL IEEIA R 23.5% L b, ZoREALEN
35.0%, CsA WA 97.28%, fEmTAT AT R4 T, SRRAMIE R RE, B &
PE. RIEB R R R E M. AHELZ R, SKI-320 7E Z AL L B A4, 1fi RIC-300 7F CsA ik
Ry R LF[9].
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TEN 3 57T, SKI-320 VE N C BT, 1& T3 8 & Rt m i sk, JL 2ok (kR
AT IR, R RO T RIS R B LR Cy BT RN &, PEACAEFRE, JUHAEA I F 5
SRR LB . dbAh, A SKI-320 e afb e B, RN EAT g5 1~2 £5, SRE/REATFRIK 50%
& 75%, FEE PR L S AR AR R O RRAE R . 52 TA, RIC-300 3& FH T4
TETEAEBEVEER T H T 5. BRI S RIRA R, RN R RER \ S R R R, i
I 25 BAEYRERIRERE )7 TR E BLse g 7, HEIM Q0 S R A B . BRI, SKI-320 HiE A% 4
HEEWACR BRI = 376, 1 RIC-300 W 7EXT — FF 2K m iR AV S fe i Rk 1) 3 5 Hp s LR #5101

6. HENFIEFRRAREF IS
6.1. EFRRAY X RE R

EEFE R EARIR, & REFEAHLE N EREE. TEER. HibsmY. EE B LET
M E L HIHNE[11].

SRR . #7RE B R R EB S, BT AL EB LAR/D IR IR ER B ARERE, Tt Z T f
WHIETEEIEMIERE . EB I LK RBASZ 3T R, PR35 BRI EB A Co R 5 R I BR PR FA &, U
WL RER . R Cy R EA TR . PX R RS, W) 25 A B 75 5 B .

FEEMBE =7 R . KBS IR G R B A OB R MR o0, A7) ZHBURA PX =&, Bk ik
PRI 2 IR AG TR ——3L EB B 2364 ok (0 RR I T [F 542 T/ PX P, Homwsills AR T2
Mo SAGE L RS B A EE TR [12]. TR /N PX % I B N DA T PX YR il 55 1 35 R %
O HAR, BERGERE ORI R DT R G A B R 4 B EB S EWER, TRAT % R
RAEFIA AN, S8l T2 R 13].

6.2. R AREFIEITMRE

BET SCHRARIE 1) TolAR & SR A S 5T 1T 3 B 4, 6 PR R B AL R0 07 SEAT AL 2 DRI R . R
BT R 2 B M AL BT AR AL B Cs 5 R R 200 T3, JREHA BN : PX 1.5% 0X 20% MX 45%-
EB 15%. dE775240 18%, 77t bh PX MR N HAR, miiathis I PX £ 1,100 SEo/mi. %) 950 3 70/M.

Ji%E—: i SKI-320 LA .28 . FEF Tolkbre 5, S4B ITeEALHE 200 Jiml R RE, B
2 PX/X 45 23.91%, EB #AL%2) 70.23%. T E T, £ 14%[1 EB Bl LIHE R, B ORI &
BANE = 2R 2 3.5 J3~4.0 JIWH/AF, 4% 410 A0l AT B IR B N2 3,300 F5~3,800 J13E 0. [FIRT,
SKI-320 =75 (9.2 h™!) fif e N2 Ab BB T34 =i 2 1 %, (RER E(~0.95) i 5 B S AT REFERL 1L Gi it £ 2
AL FHIBEIRZ) 15%~20% . FEA R Cs J5 I R R 2(1.21%) BB e /K, BAENE Cs 5 A A /b &
FR[14].

TR A RIC-300 fEAHI( LR FEALRY), BT TollArE i, SMILEIG PX/X 4 23.5%L 1,
EB 0 #2) 35.0%~39.8%. % T, £135%M EB #Ab A WK, FHERZIRE Cs 5821 2.5 J1~3.0
Jiml, FHRIZ " PX 29 1.8 J3~2.2 JiM/AFE, 422407 PX O E TG A S RN 2 2,000 15~2,400 J13%
JGo Cs HREMIKZE 1.96%, 1EHBFIHEKMIES FEGBORIMEIR /1. %07 AR, (An]
TR o B AR TR E A . A A RN KL 3.75 0, [FISEAL I RE ) R AL SE I
Ky B BRI RERS 5 .

CRETVMl . WNAETFRGE MR, B CRCE R N0, B 28 nl A 2OR F i 2 56 3 R 24005F
R BN LT 3,300 J3~3,800 Ji3ETT/AF); A5 %e E PX /7 /e ME— Bk E = Ui R, HARRE
) 52 PR R B Weiti, M 2 2R Ry B 277 PX I3RS 354 1 A5 R (IANE IR Z) 2,000 5
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~2,400 JiFETO/AF), RIS T Cs Fy M BEIRIR SR [15]. ML B~ RE M, W B R s AL 38 A 1 F
BUAREY RECUE; LRI R SR & A BRI R SE A B RE 7). BRI, PISRAEALTT IS
FIZRAFANIR,  REgh 2 B B BLEAT Ik FE [ 16].

6.3. IEFEEIY

ZRE VLT AR E UL BB FEAR R BRIE 3R 00 H AR, BONBC 2R Ah 3 FL e i) R 7 R ik
BARE, MBI AT R B O RET PX @R AK G 7k, H Cs ikl
AR, W C AR S B [17]

ERERRZ, @A RARELFRIERE . REVR . X R MR ET I, 45 & BARTH
THOLBEAT SR & BT, R ORME LR BB 27 5 BRI S B PR 15[ 18]

7. BESRE

SRR IO TNE N T BB A R B A O ER A T, HMERE R e THEMN T 28 ES54&HIR
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IRANIRTC Cs W I M S RINLEE o 38 H R A RAE R AR S EIR THE 7, WK PR — 2K 74
1o SBR[ 3R

FERETAL 7 F iR . 8 oI AR T R A SEELE AR M e R B A% OB 12 . N PR FLIE 25
F . BRIE T S4B =7 I RF LA SO E AN ) 4 T B, Wi 22 AL o 1A 2R ARG S S8 1505 7= Wit
B AR, SIS SRLPE B A HE R 4%

WEIREA . ERaE M AL A R 2R . FECRIEPEBE M AT 42 T BRAK 57 4 48 38 B R 1b 771 i s ol
A, FFREHT 20 TH AR R BN, DR ERIS s F R IS AT R e e 7T, %
KB IBAT HIA[19].

WG A A AT PR R INEL AL T it 75 SR I R SR G KN F7 R BOR R kAR, AR B R A L
ARG R HERE, KA B HES) DT AR R SCIURT B A, N 05 SRR e B A o B AR A B R )
VS EE P

SE 3k
[1] FREER, XI5, & C8 R FMALE AR BIEREH L] A& 511, 2008, 39(6): 56-59.
[2]1 JAR, BBk, &R, 5. Codd BT MR BB R AL AT ARk R (D], Aihik 1, 2023, 52(12): 1735-1744.

[3]1 XA, ZREAlE, FBEABE, 55 SKI-320 i .20 Cof i Mt n TAL R[], AT, 2024, 53(5): 713-
717.

EX

[4] FKAGER, BEREMF. REEALAL Cadb IR F ML LT RIC-300 B9 TAVIRIG[T]. Akl 510 1, 2024, 55(7): 77-80.
[5] B, Vrikve, 52, & W RS2 LTV EAFIT TR, haMETE, 2018, 23(2): 64-71.

[6] ®WER. FHEAEFHARREN]. Akl 541, 2013, 44(1): 1-10.

[7] R HREEGREA AR EREREAT LI AMEFIRCAHMT), 2015, 31(2): 275-281.

[8] Z3Ck. RIC-200 7Y C8 4 & s M4k AR e [ =0 5 IR 6 B I DMV R A 7). ARl 5461, 2015, 46(7): 63-66
[9] ZAFNHA, ZRARMT. RIC-200 A — F R b et R B AR vE R D], T4k, 2015, 23(2): 136-139.

[10] #RMIZR, FEEMr. RIC-270 B C8 75 & S A A A 77 ) ol B A 14 ReARe i [J]. A kil 5 46T, 2019, 50(7): 75-79
[11] Fk, ZB3K, . VRBCE R E C8 77 E m AL AT B T LB )], Al 546 T, 2021, 52(2): 57-

61.
[12] EREEg, RS, FBEABK, %5 SKI-210 itk — F R S 4 B I3 1 =it AL (0], Ak 54T, 2022, 53(3):
73-78.

DOI: 10.12677/jocr.2026.142024 275 H WA


https://doi.org/10.12677/jocr.2026.142024

[13]
[14]
[15]

[16]

[17]

[18]

[19]

BER. SREEAM]. dta: FEALHRA, 2014: 199-213.
BT, &AL, W%, R T2EM]. dbE: thZE Tk H AR AL, 2001: 769.

Al-Shammari, A., Akhtar, M., Odedairo, T., Tukur, N.M. and Al-Khattaf, S. (2014) Kinetic Studies of Xylene Transfor-
mation Reactions over ZSM-5 Zeolite. Arabian Journal for Science & Engineering, 39, 3423-3440.
https://doi.org/10.1007/s13369-014-1063-1

Balasamy, R.J., Odedairo, T. and Al-Khattaf, S. (2011) Unique Catalytic Performance of Mesoporous Molecular Sieves
Containing Zeolite Units in Transformation of M-Xylene. Applied Catalysis A: General, 409-410, 223-233.
https://doi.org/10.1016/j.apcata.2011.10.007

Guisnet, M., Gnep, N.S. and Morin, S. (2000) Mechanisms of Xylene Isomerization over Acidic Solid Catalysts. Mi-
croporous and Mesoporous Materials, 35-36, 47-59. https://doi.org/10.1016/S1387-1811(99)00207-3

Bauer, F., Chen, W.H., ef al. (20004) Selectivity Improvement in Xylene Isomerization. Microporous and Mesoporous
Materials, 72, 81-89. https://doi.org/10.1016/j.micromeso.2004.04.007

B8, FRIS, RN — PRI RIC-200 K& BT 0T I]. AdhEs 5401, 2020, 51(2): 1-5.

DOI: 10.12677/jocr.2026.142024 276 H WA


https://doi.org/10.12677/jocr.2026.142024
https://doi.org/10.1007/s13369-014-1063-1
https://doi.org/10.1016/j.apcata.2011.10.007
https://doi.org/10.1016/S1387-1811(99)00207-3
https://doi.org/10.1016/j.micromeso.2004.04.007

	脱乙基与乙苯转化型异构化催化剂的对比研究
	摘  要
	关键词
	Comparative Study of Deethylation and Ethylbenzene-Conversion Type Isomerization Catalysts
	Abstract
	Keywords
	1. 引言
	2. 二甲苯异构化反应概述
	3. 催化剂分类及研究现状
	3.1. 两种反应机理的对比
	3.2. 催化剂物化性质与反应性能的关系
	3.3. 脱乙基型催化剂
	3.4. 乙苯转化型催化剂
	3.5. 催化剂稳定性与使用寿命的讨论

	4. 国内外催化剂性能对比
	5. SKI-320与RIC-300对比
	6. 催化剂选择的技术经济性分析
	6.1. 选择决策的关键因素
	6.2. 简化技术经济性评估模型
	6.3. 选择建议

	7. 总结与展望
	参考文献

