J. of Korean Ind. & Eng. Chemistry,
Vol. 2, No. 1, March 1991, 77— 85.

o4 A

Be— X

_,..
o

Acid Property and Catalytic Activity on Mordenites Treated by Hydroch-
loric Acid and Hydrofluoric Acid

Young-Taek Han and Baik-Hyon Ha

Department of Chemical Eng., Hanyang University
Seoul, 133—791, Korea
(Received March 22, 1991)

2 o

Qb @ Barow wrtolES Aeste] del/arrit wrt e g Aag wElh oleld AEe
osted shu]ol TPDS} 91219 20 2 IRE o] &aha] HAEE %4 5H3L o-xylene W-5-9] T4 o FEhek-g-f
Qe AE e ZHsta 1 A% GaRel Art el/g et vt 125E FEEFEC] FEH
sato] astdon AThLEE U7k 229 AE7h B8 ARERG 840 FHTh BAY AsE
v A BA7h T2 FaaAe 2gstaen AeAzte] gl wet 2% BaE 7S
of Aeel BAe FAAYIE By BFoEe] 223} I Rrivolse] £V Eh2 AEH) o2
Sisto] Abgo] Fol Aol asht BAE FAE #2HDE RAS ATl N2 Wl ko] el
Hagua o ARe S7HE AFRA] JFL wob FaAWA Bl B ST

Abstract : A series of samples having different SiO./ALOs ratios were prepared by treating hydrogen mordeni-
tes with boiling hydrochloric acid and with hydrofluoric acid. The acidities of these samples were measured
by TPD of NH; and by pyridine adsorption using IR, and the catalytic activities and selectivities of isomerization
were measured for the reaction of ortho-xylene. For the samples treated by boiling hydrochloric acid, the
acidities decreased with the increasing SiO./ALO; ratio caused by the extraction of framework aluminum. The
sample having the Si0y/Al,Os ratio of 22 showed better activity than the others. For the samples treated by
hydrofluoric acid, the content of chemically binding fluorine increased with the increasing contact time of hydrof-
luoric acid solution. The catalytic activities decreased with the hydrofluoric acid treatment due to the decreased
acid sites resulted from the extraction of aluminum and silicon as well as the hydroxyl group replacement
by the fluoride ion. The slightly increasing catalytic activities, however, came from the newly created acid
sites, due to the removal of surface silicon, having enhanced by the inductive effect of binding fluorin with

further acid treatment.
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Table 1. Characteristics of Mordenites Treated by HCI and HF

Catalyst | Reagent | Conc.(N) ’Il‘)r 2;?;(::1 t(o}f) $i0./AL,0; Ai:gig?g) Crytallinity | Sample
- - 9.8 363 100 HM
2 13 448 9 MD;s
HM HCl 4 17 466 92 MDD,
6 6+6 36 475 91 MDs
6 6+6+6 50 431 88 MDs,
0.5 24+24 16 437 96 MD s
0.5 24+24+24 27 474 90 MD )
HM HF 0.5 42+51 15 492 92 MD s
0.5 64+51 13 425 89 MDq35)
0.5 42+51+48 16 402 93 MD s

A, Al2d A1 E, 1991
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Fig. 1. TPD spectra of NH; for samples treated by
HCl: (a), and samples treated by HF : (b).
(@);1:HM, 2:MDy;, 3:MDys, 4 : MDs;
(1); 1 : MDus), 2':MDe), 3':MDes, 4':
MDass), 5 MDaa
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Fig. 2. XPS spectra of F (1s) signal for samples trea-
ted by HF.
1: MD(4B), 2: MD(72), 3: MD(QS). 4: MD(ns). 5
: MD(m)
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Table 2. Relative Signal Area of F(1s) for Samples
Treated by HF

Sample Signal Area Relative Ratio
MD:4s) 3620 1

| MDw 4374 12
MD s 5507 1.5
MDus 6619 1.8
MDaoan 13669 3.8

% * Relative Ratio : ratio of signal areas of samples
treated by HF to that of MDug).
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version) for o-xylene Conversion at 450°C

Conversion to -
Sample Total meta | para Selectivity
MD;, 0.58 044 0.76
MDD, 0.66 0.52 0.79
MD3; 0.61 0.57 0.93
MDs, 0.45 042 0.93
HM 0.73 0.64 0.88
MDus) 0.52 0.44 0.85
MDe3) 0.39 0.35 0.90
MDaap 0.44 0.33 0.75

* Total : reacted o-xylene(mol)/feed of o-xylene
(mol).
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