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{Modification of the Interlayer in Layered Structural Lanthanum-Niobium Oxides and Their Catalysis)
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Modification of the interlayer in layered structural lanthanum-niobium oxides and the application to catalyst are
reviewed. Novel intercalation compounds with silver and copper( ) ions in the interlayer of layered perovskit-like
parent materials, ALaNb,0O; (A=H,K and n-octylamine) have been readily prepared by exchange between isovalent
ions. Copper(Il) was intercalated by the reaction of copper nitrate aqueous solution with HLaNb;O; containing n-
octylamine in the interlayer.

The intercalation with ZrO,,TiO; and SiO, were similarly carried out as the case of copper(1I), but SiO; could not be
readily inserted as the case of ZrO, and TiO,. The modified compounds with ZrO,,TiO; and SiO, were applied to the
dehydration of 1-butanol as catalyst. The catalysts modified with TiO; and SiO, exhibited high activity, which could

be ascribed to the acidic property produced by the interaction between the parent material and TiO; or SiO,.

1. EIL®HIC

ERLSYTEBREREREZDSE, TOEBHMICEEDORF, BEF, 1A 2HATELHRIIHI NS
Mo, ZOLEFICRENF-NTNS,

—RICBEHRT 5B ORFEANPHEEBZEREI2ATHT, BLEBZRAENTIXRTHESEELR
D, BEIOEESHEEL, 77T VI ANRBNBEBAICLS, LEN>TIO¥EEE> TEM
ICREDOHT, BEFEB3AACHIRBICE->TADD B, ZORBEA 25— L—3 3 > (intercalation)
EEATNS, BREBEDILEWETRA blhost) LT, BREICADHTF, EFHH 0WEIF2E25 A b
(gues) L LATVNS, ZOEIRBREBEEZDDOHOIIIT I 771 POPRRALHZEEUDOSA B
(montmorillonite) 213 U8 & T A E DL EHAHENT NS, BRIZA ¥ —hL—F (BATSHZ&E)
LT ANDREBRORZA NS A NOMEER, 125 —hL—bLELEYOMBADGHY 2EMNL
FEZE > THRINTWS, —FYBEHIL>TI AL —rLzBRIEEVOER, BIME

RREBHEBICEL THAEINTVS, BETEI > —AL—Yalitk> THRA CNOBRMEEN
EZLLELTBZEMNRWEEINTVWS,

ZOEBWA 2 —AL—bbLERBKIEEYRIFRZYHEEZRTIENS, MEANOILHDEKD S
ERFO—DEEZLND, RAOBRELEYIH—REROBONELNIZL, EERARERIIR
1%, HBHRAZEHEOFTNHDIEIARIZL > TELNZHDIZEN., HEFMMNSEENBOZGROE
RILEMTHBF>5 > - ZF THALY (—KKAHLaNb,O;, BEL THLaE &) 2& 05T, BRICHE,
FBEOF RUILATAACRBRLUEDD, Zi0, TiOBLUSIO, &1 ¥ —h L —hLEFROILEYME
DD, ZOMEYER S AR RN LBRICOWTHENT %,

2 HLaNb.QO; (HLa) oOstigintt
IZU®KLaNb,O; (KLa) DILFR TR I NS HFREOBRIEEMEEGRL, HMETUABRTSI LITL-
THLaE 5N 32, ZOXEIICLTKEHED A A2 BITE > TEHESNEHLARER &FITRD, KL



DDA F X BRBETI RIS —HL—
FLTHZEOHEBIZEILL 2V, KLaZZlF AR
FHEaWLPINNAEE LS, HLaldBRIZT I >,
TUERZY, KEEBRBICROD AN, MRTE L
BHIBBET S, HLaOBEERK 1 IZRT. B2
BT BLaNb.OE—ERO T A H 1 F DR S
BEELL, XIFX1MOBRZ DD, KESO
b2 (HY) TR#ETBEBRICKkSTEE-S-
HLaNb;O; - nHOTE N2 H O H¥k3, @F
n=7~8DK7F}FEF> T3 (HLaDRFIREEIZ
FOoTnOEREDLD). BOFLNSRODEOH
L E TOHEREZbasal spacing& LT, X&EH (X
RD) @ (001) ODE—2VIZE>THIETE S,
HLal3100CHE THERAKZ LM L, basal spacing
13105A1272%, B 1ITSRUZI22ADEIIEREIZ
KEWD ANHEDOEREZEZRT. basal spacing®
EPREVRBRERANESB>TNEZLEER
%5,

HLaZ i & L TRIA T 2B/ IITT Ol &
LTOHEZHONU DA > THBLEND 5,
HLald ¥ AIEER T O b 2 (HY) 2 BRMICH > T '/ Fig.1 Structure of HLaNb207
HZOTEHEBREEZRTIERESCHRATE S,
F/z, HLalZBRICKZRFEL TNBOT, KA
BEHICEELTWRZEDEZSNSY, £T,
HLa * nH,ODRES - REE/S1T(DTA - TG) 217
o7, BRER2ITRT., 100CHHEDOK ERHEE
E—J LEBDITRERERBIVBALNS, D0
TAOCHEETI<K HODTMRERBINH D,
400~500CITe P R ERERED EHBAY — T2
Rohs, EEBEADREAKICESZERTZ T 4
W —TORIZE > THERL . 100T &£400C
fHEE T, 400CUU LOBETHRMNZKOEIZ
11.4, 0.15£0.6 mol/molHLak72-7z., 973HH
100C 1L E TOMBALE TRET DKABRMN
%, 100CH5500C £ TI100CHIRDIRE THLa%

endothermic <> exothermic

MEBNE L TRHEOKERW 2D EBUKICER {Temperature(*C)
TEEL 57z, XRDTAHEFIEDOHLaZ RN
% L300C X TOWRE TUE L ZHLald B URERIC Fig2 Results of a DTA-TG analysis.

KBADTTOREIZD EBA, 400CLAEDIRET
MEL-HDEFTOREIZD ESaho>7z, BUE
DFEFRIN5300~400C DFEREE S L TENL D EE TRANDKIZFIEHRT, &R THRMNSKIIRATH
HTHB I ENbhoTz,
BIRETUE L ZHLaZKIZBIT D 2 &I &> T, BROHERE L KAERIIEEZRT. TOROPH



Table 1 results of the isoelectric point method,acidity of the HLa and surface area

treatment pH Ka acidity* adsorbed amount ratio of** surface area
temperature ) . 2
(%) (mmol/g) of NH; (mmol/g) HY (%) (m“/g)
100 3.99 457%1077 1.70 2.26 44.7 18.4
200 423 1.51X10°7 1.47 1.49 25.8 18.6
300 428 . 1.20x10°7 1.11 1.13x10°! 23.0 19.8
400 5.46 s25x1010 110 7.43%1072 152 20.3
500 6.00 437x101l 00343 ~0 : 4.4 20.6

* acidity was estimated from the amount of NH4OH titrated

** ratio=(the dissociated amount of H* in unit gramm of the H].a)/(the ambum of H in unit gramm of the HLa)
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Table 3 "Effect of Amount of n-Octylamine on Preparation of ZrO2-HLaNb2Oy

Basal spacing (A)
HLa:n-octylamine lnsezte]d arpourg (lf after calcination at i /l.La
n-octylamine (%) 100G 500°C ratio
1:0.2 31.9 10.7 10.7 0.044
1:0.33 42.3 14.2 11.5 0.33
1:0.5 559 14.3 11.5 .46
11 73.2 '14.2 11.5 0.70
1:2 94 .8 14.5 11.7 ' 0.71

*percentage = a/( HLa + a)x100, a: inserted amount of n-octy'lamineA
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Fig.B XRD patterns of the pillared samples with TiOz prepared at varying concentration of HCland * -
HCI concentration; (a) IMA (b) 2MA (¢) 3MA  (4) 6MA
The number in parenthesis indicate the value of basal spacing ,( A)
Star and arrow symbols indicate (001) and HLaNb207 - 2H20 peak, respectively
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Table 4 Properties of Catalysts Used in Dehydration of n-Butanol

catalyst * basal spacing (A) surface area (m2/g) acidity (mmol/g)
HLaNb207 10.5 16 1.29
TiOs- HLaNb207 11.3 18 0.50
Si02- HLaNb20O7 12.2 78 0.82
Zr02-HLaNb207 12.3 25 0.32

* Heated at 100°C
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