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S EFBRBIATITRA Keggin 4.

ZnyAl— NO; R K #3848 Zn(NO;y ), -6H,0 5 AI(NO; )5 9H,O0 # 201 BE/R W (Y
30:20g) % F 300mL £ B F /K (S COOh. 7 N, KA RIUBA T, Z@HE M0 15%
NaOH B (R EBEHREESFKES) , AVREABR pHI~ 10, £ RB AT . Bl )E . KB
ERORITE SR T 200mL EBE F AP, EAMESE$, & 105C T &1k 16 ~18h, LI K
% TR A&,

Zn,Al— XW,,Co R B FRHLF A M 3.0 ZnAl - NO; 4 8L F 20.0mL £ & K+,
FRE 95T , % 15.0g 4 GeW, Co i T 30.0mL % & F K # B R ME B, £ N, TR
T MEEBMBIRTE D, FF ISCRH 4~ 16h. BB LHHE KERTHREBTRH . ZnAl -
BW,,Co 5 Zn, Al — CoW,,Co BJ& B A M.

1.2 fE4RESHEREEMK IR MK

FRABBERHER 4.50mL(0.05moL) n — T M 25.00mL X Z B (FEH), WA 50mL #
Zosd. FHEZ 95T at, il A 3.00mL(0.05moL) 7k B B& , R B /i A 0. 800g # 1k 57 (80mesh,
125C B A3 2h) , 30 % K BL & 8] . & 30min HURE 1. Opl, 3@ 5 A 63 43 M7 98 8 B R4 A
DIBS RS (L RIE M LIS M EN S, ERBELRG T, EE T HE Tl (HY) MBI IE#.

BALFIBR B LRR ES R E RS IREEME HSEREE IR B, 8
120C #1% 2h, @A MBER SR X F &S, B2 2h, #ITHREA IR M E.

1.3 A, BRI E B

B A A E = A a4t . STC R A 7 X B Labs Inc PLASMA - SPE LB E S BT
f % 4F A 4 #8457 . XRD 7 H 7 Dmax — [[C B 81 X 247 X # 47 (Cu #8 . Ko 514 Ni
JEPEF ). IR X% 7 £ E PHACENTAURI FI/IR i £ & ,KBr i . X §t 406 &8 F 8B 1%
(XPS)H#E VG A7 ESC ALAB- MK II & Y6 82 F 68 3% 43 #7 A, L ALK, (1486.6eV) ¥ K
T, LA Cs=284.6eV 1R N5 SRR . Mk BB BT T i £ E PE - DTA1700 - TGA7 PC &5 #5r
WAL, EE S P FHBEE N 10C -min™ !, IBREHRE R 40~600C . TAHEIEHEE Varian 3400
REHGAEN, BEAREHE»ER.
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“(A2,)  YH,O“'SHBEBBAM S FRAFIAE 1.

Fl ImAl-XW,CoITEANERRULFEAR(%)

G ZIn Al W Co Ge B FFR
Zny Al - NO; 35.8 8.3 [Zng ¢ Alg 3 (OH); 1+0.36NO; 0. 49H,0
ZnAl- GeW,;;Co 16.8 3.9 44.8 1.12 1.38 [Zng ¢4Aly.3s(OH),]+0.054[ Gey (W, 5 ~
Cop.92036 (H, ) 20, 36NO5 0. 50H,0
Zn,Al - BW,,Co 16.4 4.5 42.5 1.13 0.21 [ Zng oAl oo(OH);140.05[ BW,, 4Coy.oz
04, (H,0) +0.043N0; 0. 70H,0]
ZnyAl-CoW,;Co  19.2 4.9 41.4 2.28 [Zng. ¢2Aly 35(OH);1+0.042[ Co, W, ;05 —

(H,0)]+0.044NO;-0. 45H,0
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BRI A1 ANEGHREAYH XRD SR . 20K 9.6°(d) 4 H A — D RIRA B Zn,Al -
NO; MWK E 4. MiZ¥EJ001ME+H(0.89nm) K — 1B W IE B (
0.47nm) 5 1855 NO; thFBEAY & 8B E (0.420m) . AT, EHEFHEEELA
¥ (a,b,c)#) XRD # 5 Zn, Al - NO;(d) M e, M B B KA. 4001 B A7 S AT E 20=6. 1%
L HEN d A% 1.4610.0lnm. W XW, Co BRIALT NO; , MK TEHEE. R, RBE
HEBEE R 0.990.01nm, [F] Keggin 52 L& 7 XW,,Co FMRIE E4 (1. 0nm)"'® + 4 1)
G088 EAMRIESAEAETHXY HREENEZHEFHNHLEF(X)RE
B, XRD i# B JLF XK 5. R B AL FZ A XW, Co BB MRS 5KR.

I/CPS.X
T/X
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v/em™?
B 1 ey XRD B2 HEEHIRKE
a.Zny Al = GeW,,Co; b. Zny Al -~ BW,,Co; a.Zny Al — GeW ,Co; b. GeW, Co;
&7n,Al- CoW,,Cos d.Zn,Al - NO; c.ZnyAl = NO;

B2 AEEG M IR B A . Zny Al - NOy () 7€ 1384em "2 B TR 3R A9 NO; 45 1E i 30 1R
®2 BROHRAEAEHEREAR(omn™')

G vx-0, W0 YW-0 - W VW-0 - W
GeW,Co 804 952 877 811,708
Zny Al - GeW,,Co 809 950 881 816,710
BW,,Co 916,890 941 890 821,720
Zn Al - BW,Co 913,884 947 901 824,718
CoW,Co 864 927 850 800,730
ZnyAl — CoW,Co 860 925 852 803,731

Wi | 7€ 700~ 1100cm ' 2Z /| T8 BB Y . Zn, Al — GeW,;Co(a) 7E 1384cm '4b NO; BY K 1E IR
e T K. AE 700~ 1100cm ' ] W2 F A KeGeW,; 030Co(H,0) (b) F U1 B K Bt Keggin
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B3 ZnAl - NOj(a) 1 ZnyAl = XW,, Co(b) 89 32 i 1f £ 1

2.1.3 XPS HHXW,Cot A ZmAl-NO; EHAIE S LENEZHE FE A, TkE
HEWhELE CEEMSRAFERRTANELE RI3IBBTEREEYIBITENNE
B F 45 A REBE . 7E Zny Al - NO, Fl Znp Al — XW,,Co 1, M BUZARTTE Zn B AL H 2p BEF 45
AREARLE, B4 XPS RO TH B AL XH XW,Co EARRBE, BRF Z2n*t 5
AP BT B AE R K M FENFIERNEASELaY N \EEPONE, ZHE
BBETHERAKR R, - TMEBRNEERR, B ZnAl-XW,,Co WNEBR F(2p )& E
5 XW,,CoF Co(2ps )HHLL, WM A 5 0.3eV. XA RERBH T ZERM/AER, BHEN
XW,,Co FEB4 C?* M RMEEA FFEMAR. M, 7 Zn,Al - PW V 1, 1 002 B (K
BV )M ESRES, MH, XM V' ESHERRCEREN T EmEEIY X8 L
R 42 T () 4 T '
3 ARKAWR TR XPS BT (eV)

&Y Zn(2psn)  AlQ2p) W(dfyz) X Co(2p3,2) ’

Zn, Al— NO;, 1021.9 74.1

GeW,Co 35.6 1220.1 781.3
Zn, Al — GeW,,Co 1022.0 74.1 35.6 1220.0 781.6
BW,,Co 35.6 191.4 781.2
Zn,Al- BW,Co 1021.9 74.1 35.6 191.3 " 781.5
CoW,,Co 35.6 781.2 781.2
Zny Al CoW,,Co 1022.0 74.0 35.6 781.5 781.5

EIH W) FE G REE R 35.6eV. (BIE 4 FiR, 7 Zn,Al - GeW;Co 5 GeW,,Co
FORTE W RS BB B, TG & A PR e 4 B B R B A - Rl R
BB (WO )L N FRAZZHETREM0ES G BRER, THEEHTFZERSH



k¥ %3 ACTA CHIMICA SINICA 1997 53

BIVER 8 XW,Co R ER T W BT ML ¥ A TR EME %8
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75 18] B [a] HE A5 , [] Pinnavaia % % T Keggin W LB T BE D
f9 %5 [ HE A R 5 O B 90 S AT 45 SR — B8 ol b T A8 B0 2 T EOAR
B Keggin ZMHEZHEFPARME W Iikbfb 2 AR EESERHK
58 5Lk XPS M4 Ry 4. (b
2.1.4 DTA Bl ZnpAl-GeW,Co AB, ERTRZEEHLAEYH
#HEE. B 5 TR, 43 BIAE 100,150 K& 470°C & B = 4> 1% #4 1% 0 B4 ZnAl- GeW,,Cola)
496C th B — A BOAHE[GeW 1 Cola) ). A RAMABBARI MR . (o 0w
T B 7K BB BR 6 (100°C ) | 45 &l K L BR 1% (150°C ) R GeW,,Co R BK 5 XPS H K B
W (470°C ) . AERE2H K B9 B BR , 7E 496°C 4L H BB v i , #7 & Keggin
ZEHEEEBE. (b)A Zn,Al- NO; ) DTA Hi£k. 2 57 —-
150°C ,260°C il 374°C i 3 = R ##% . $ oh 150°C 5% % g
A& ¥k 2 Y EB VR M KRR 18] B H K 5280 A A |
R e R EEXSER NO;, 8, XCHZBE
FTHEE2LEHSAN XRDEMIEHA (6. VAR EHS
F AR 5F 0 T 5k ). 36 F IR XM BE AR O B R TR A
W (374C M 408C ), HRi M AREE WM . ST BL 2 1 4k
B Y Zn, Al - GeW,,Co, 7 124°C & 2 4y 3 IR I} 7k F 2 [8)
BHK,2Z6C AR EZEMUAB AR EENE ST K,
2Q106C R E RSB T X FEAEMNL G K,348C Byl
WK TR R B E  BT B, KRR A G M T IR R R 2% 25 245 =30
R F 4% B2 A B 89 XRD 1 IR 638 4047, A W L
432°C B PRI A 425°C BB 2 B M B 1] GeW, Co  BBS GewyiCola),zmAl - NUs(b)
KBEREMNTEERMSB Y (HEARTENE B Zny Al = GeW;,Co(c) #1 DTA i
) 8 BT [ Znp Al - SiW, 2 B Zn, AL- PW,_, V, (n = 1~ 4) " gy 3t 4017 34 72 M
1.

ZERRR, BRI BN EMIRF:GeW,; Co(470C) > Zny Al — GeW,, Co(348T ) >
Zn,Al-NO;(280C). KL EFF R, L MAFAE FRH LR EEKX T NO;, W/ FEHEF
A%, XEERETHEFAMERLSERE®HEER2EH0
2.2 FRULEAFEETS

BoNLAAIAFNEERSE » - TER - BAHBARN A ¥ 38 EEEAR
t Zn,Al—- NO;,GeW;Co X HY EF B EF AWM EMAENE. ZREZHAFFHDOEF AR, H
WM K : Zn, Al — CoW,,Co< ZnyAl — BW,,Co< Zn, Al — GeW;Co. ENBE .0 JEF X A 1
AE(REHETHRMHRE)EE K. FAMRENFRABREZAE FHRELEE
A — B2 AT R B AR B Zng Al - XW,, Co B X H 5 TH B IR 388 0 kA X)L R
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Synthesis, Characterization and Catalysis of
a New Type of Microporous Material——XW,;Co — Pillared
Zn - Al Type Layered Double Hydroxides

HU Chang — Wen LIU Yan - Yong WANG Zuo — Ping WANG En-Bo”
(Department of Chemistry, Northeast Normal University , Changchun ,130024)

Abstract The heteropolyoxometalate, XW,; O3 Co(H,0)" " (X =Ge** ,B** and Co®" ) having
Keggin structure is intercalated into the interlayer space of Zn— Al type layered double hydroxide
via both hydrothermal reaction and ion exchange reaction, and a new type of pillared layered
microporous compounds,Zn, Al — GeW;, Co, Zn,Al - BW{; Co and Zn,Al ~ CoW; Co with higher
basal space (4001 =1.46+0.01nm) have been obained. The structure and properties of the new
compounds were studied by XRD, IR spectra, XPS and DTA. The orientation of the intercalated
anions XW;;Co was deduced. Catalytic activity of those new compounds for esterification of acetic
acid with n — butanol was also studied. It was found that the catalytic activity is higher than HY.
Their IR spectra of pyridine adsorption indicated the new compounds possess both B — acid centre

and L ~ acid centre.



