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Abstract: The effects of B, Mg and B-Mg modifications on the surface acidity and the catalytic performance of
HZSM-5 were studied by Py-IR. The modification on HZSM-5 by Mg and B could reduce the Bronsted and Louis
acid sites, The addition of B increased the selectivity of p-xylene, but decreased the stability. The addition of Mg
increased the stability of B-HZSM-5, and the yield of p-xylene increased.
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HZSM-5 B i > F i ch g FF R R T4 46, BE/SSREERK N 50, FRAM M B RAARA S - Lo
b, H;BO,(99.5%, JAE4¥, AR), Mg(NO,), -6H,0099%, A&/T¥, AR),

FREL—E B ECERT YA T 40 ml ZBAKHP, MA—E & HZSM-5 # A4 FRiFES, B
10 h, MRS A 80C MR PHT, F550C RPPIERE4h . IBRALZERERL 20~40 B
MR, &M, MEAREIUTESHE, NER LARLER. AU cESBYRBEEITE.
1.2 f#4eAmEETENSRE

AT B TEEITF M B B A K 40 em. W 7 mm FIARE W BE E R RN 28 . K 4L R B 1 52 Ny 28 38,
TrifAEMIE, EANNKERY0.6g, BEHEETHITRN, ABRKEFERESEFE. YL RNHK
WS S B AS S B . FEAT SP-502 S MBS AT 4T .

£ Rigaku D/MAX-TT A B X S 51X E# 41 XRD 4 #r. Cu-Ke SRR, A BB A, HHIE
30 kV, &HH 20 mA, FHTEER 5°~50°,

% Bruker IFS-88 RILT A& ALiEAT Py-IR 247, ¥ 15 mg £H MR IER, £ 400C. 1 MPa
ZAt T ALH 30 min, R/GHEZE 200C W HMtiE 30 min, E&5HMIE, #1T Py-IR 34,
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2.1 QAR HZSM-5 Xt R ERBIRE 4 & AR M

Bl 1 AARSRE BuR st n PAFRREEARMEHEALE. HE 1 aTUES, BTRAM
AR EX-—HEEEEABRES, HRXRARAYEN TR, 4 B uANER S E N 2006,
AL R A BAF AL TEYE . B 2 9 20 B-HZSM-5 L) Eac AL R R TEPE . NI 2 AT LB, BEE
BN B (] A RE A, X - RN AR, HP R AR RRERRG A TR, FHik, BL&
MIImA BAR A LA R AR B, Hbh T B oRMRSRA, EARNEEETR.
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Fig. 1 Catalytic activity of HZSM-5 modified by Fig.2 Catalytic activity of 2%B-HZSM-5
different mass fraction of B for the alkylation
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Bl 100, EARIEEERE. B 48 10Mg-HZSM-5 40 Eie RN K TG4, ATLAEH, Mgt
REMA, FHPREALRL B iREMEMENEE, AN —PRESEHE-HE ETHRBES.
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Fig.3 Catalytic activity of HZSM-5 modified by Fig. 4 Catalytic activity of 1% Mg-HZSM-5
different mass fraction of Mg for the alkylation
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GAULEEE, FEMARHITRM HZSM-5 #1T8tE. B S h BMg REBHEERERRREL
MR, NESTTUBREL, 2 BMg SttkfE, MR EX- R EKgRFELE B, Mg BT Rl taf
MAKER, MELANOREHEBAKER, R 13 h FIEEA AT M, o -2 B 55 &5k 3
100%, WHXF 25%, B-Mg MEMBRAKKE T B, Mg BuRBEmE R,

2 ICP 4t (W& DL, R 10h KN, 2%B-1%Mg-HZSM-5 1, i T Mg TEMMA, 18 B
RRIVFBAEWE, Wi Mg iEALBRIOWA. BERPMHET, HF Mg TRNEH MK, 7RG
f1 RUEFREWEHN ICP FHEAR
Table 1 Results of ICP analysis for catalysts before and after reaction

Catalyst w(B)/% w(Mg)/ %

2%B-HZSM-5 (Before reaction) . 0.54 -
2% B-HZSM-5 (After reaction for 10h) 0.20 -
2%B-1%Mg-HZSM-5 (Before reaction) 0. 54 0.98
2%B-1% Mg-HZSM-5 ( After reaction for 10h) 0.54 0.73
2%B-1%Mg-HZSM-5 (After reaction for 16h) 0.18 0.45

100 »—e

2

%ol 2) 3)
X
>§ 60 (2)
5/
w40 )
&
> )
5

20 3) i

0

6 2 4 6 8 10 12 14 16 1600 1560 1520 1480 1440 1400
t/h Wave number / cm™!
M5 2%B-1%MgHZSM-5 LA iEH BM6 i/ HZSM-5 5[R#% HZSM-5 9 Py-IR W
Fig. 5 Catalytic activity of 2%B-1%Mg-HZSM-§ Fig. 6 Py-IR spectra of modified HZSM-5 and HZSM-5§
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2.2 Py IR R{ELER

B 6 A% HZSM-5 5 F# HZSM-5 ) Py-IR # &, mE 6 A LIF H, B LK A M K6,
1450 cm™ ' Ab W) L BB EBE —EREHE; W 1540 cm™' b8 B BB EE Mg TEMABTHBRKBEHN
B, SEMEREFERNBS. RIEE2 P BUURAMGEN O FHREERE, TLIBSH L MERKNEK
AR T ERENER: MABRFEA 4, SMETH, Mg TERNMAR BRREMNE L, WARTFRR
AL RS E

3 & it

(1) BroEpsektEnt, X-—HEEFETLIAR 95%, HEEANMNBREERE,; Mgt Ry
PR, MR EERIT, PRBARRELE 20%., HEM Y HEEERE. & Py-IR 441U
B, BRAMBAOEFTEANBEHEAES, L BRUMEBDNEF TV EEENER.

(2) BMg EaMMEE, #AeANREERKES, Mg TEMWMARKMILET BXEMKA, RN
13 h JG, *-ZHREFMET 100%.
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