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EERRAREHRLE =Y EH5
AREVTETLN ALBALEL ik

(1 R FHERRIFEAFE L, AN 310028 2. F B A28 5 M sk fe 3 575
Fr, 7 M 510640)

# E: HKeggin BT RAREERT) SERAEANSTRREESRERET. MR
EHERRRE RARLEEYRAE X HEATH 25 (XRD) ML EER (BET &) RILBAHF
HUEMEHFTTHR. XRDERZY, BEEHHSHARTHEY Y 2.130m, HubE
(300~650°C) JEH¢AEH 1.74nm LEf. SR, BERERE WRERMB KN 231.6m3/g, L
FHRBAMAL 7. LREFMEREERh FHANLRERAMM, Mo EE:
BEERBAMMIAILENE. SRLER, SHEESEREOIERETHEATL. BELER
Brre, HUREHER UMK, MAKRRY. KRERAMEETER S FHRILL
REREREIK. ARSI 1SR SR 0 A I TL 45 H M B B SR

x @ i FEFEHREG; Keggin BT, HWEREM,; WMiK

hES%S . TB3I21 XHIRIAG: A

1 5%

A Z A (PILCs, Pillared interlayered clays) & —f St R g B R £ 7L 40 1, Hrp
BREAEEZRARE-—METERABEAREEYE EdBFRREFIEREBLEH
B F [Ali304(0H)24(H20)12]"" (Keggin B F) E BB HIAFEHAZRBA, 2EH
PRERETERAEE S FRINIEN—RABREKR. oW AN F R KILE 58
ER—F T, SHEZFBAEARMEREMN, SHREEE, K @IXKR
LR RIS BER R OE” SMRA, BmMAEAMAT, FRRP. HHLTUR
B A1 S P A AL R AL R Bk @) | R R O | MR EE R R 1 gk
JEAR BB B R L

PEEEEFBARMARERARANNETERSSBEHE FAEES XA, ENX
St EE A, MRESHNBE T ECLMTAPHRELE. EEERBRALETE
#E, SunKouZBHFET AlF Zr RIIEEEEA, RIALEF-YIFEE EEd THAA
B¥ (micropore) %CEt B AN S B FLBRBE A K ). Sychev SMBF K, BAEEERG N
FALFEEER B FLFLBR (mesopore), T ELHE B AL H B RME, oA A REMNEE 1 7
W, HEFHEATWILBMEREERT S TRZANFRGHEWE, MARERSMHYE,

N R E 9 2003-01-20, WeBliiEScB M. 2003-03-20
ALWH: ERERMEES (40372029); AL HRABEEE (030471); FRERHLLF HFH LA JH (013101)

GEMT: RBEQ973-), B, BLHR4E. E-mail: zhujxQgig.ac.cn
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ARG, FTUT SRR BA X —H R LA a9 L BR A AL AR X 4R X — K R A
BHEHEREEREER.

EXXMBEEEER RO REAFABEXG TRESDRIEEREST TR, &
SHEBREWRERESL, LRERSTML, FHARESHAXL, $8TEES
AR5 A TE AN R A BB BE R P FLBR A TR e AR AL AL AR

2 X

2.1 HatlE

RO (HM): LUTRERY, BBRE <5um B384, 90°C 4+, BFE 200 H
7. AL ER R (Nag.ossCag.ireMgo.1 - nH20) [Aly s8Feq.03Mgo.39][(Sis.77Alp.23)]010(OH)2.
FHE FAs# 245 B (CEC) N 57.9x10~3mol/100g.

EAEEERA (HM-Al: 43 B I% B ICH (8] thse i ee &l & 7 et 7. B
JBi B R 7E 300 . 450 . 550 . 650°C ¥R JF T B8 1h, BT84 & 4 HI4R1E K HM-AL-300 ,
HM-Al-450 , HM-Al-550 , HM-AI-650.

FRARGREMMBEEHERM A EELERS LR L

1 WHENEERNEERCRAER

Table 1 Chemical compositions of montmorillonite and pillared montmorillonite (wt%)

Si02 Alz 03 Fez 03 +FeO MgO CaO Nazo Kzo Hz O+ . Hzo_
HM 55.81 23.10 0.50 4.33 2.22 0.37 0.90 12.93
HM-Al 47.84 30.66 0.36 3.58 0.06 0.42 1.01 15.76

2.2 HEIRIE

AR - £ H A D/max-1200 B X St 47 #HX L#4T X ST &A7 5 247 (XRD), 3%
%k CuKa fg4t, HHE 40kV, B 30mA, 1 #E F 2°/min; £ 3 E Quantanchrome 2%
H] ) NOVA-1000 B E LR E R RALBAT N LETHERBOILEST. WREHRE
BET(Brunauer, Emmett, and Teller) 3 #1715, FL42H BJH(Barret, Joyner, and Halenda) 77
Botr, WAL EER, P () HERERM AL AEE N E X A t-method (Halsey) 7 #:
5.

3 MRERS5IT’

3.1 XRD 54f
RRE X SRS ERmE 1 PR RBSBEAE doeoy N 1.54nm, I E A Ca H5E
Bia. 7£20 09 88, 12.3° i EHMBAMBAFF A MEL G REQMIE FEAED
6%. HRYE Z — BN H G AT AT B, RIORBHGRE V/P ER 0.96, GG ERE.
BEEEERB G HM-AL K dooy) K 2.13nm, RIFES A HH E TR R E (0.960m), 7T
PAH 5T R R R B 290 117nm. X R i F Keggin ZEA S BLA B HBA, BT #oREMH
AIRHEHE T, URT B R R, R T I B AR A S5 A B 1.54nm HORE] 2.13nn. B3
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300~650°C fyMR AL TE, HM-Al REHER/NE 1.74nm £4, EEBEEY Y 0.78mm.
PEEA M\ 300°C FF 4, HE¥ Keggin B F AR B AE LN KER, BAENREN AlLOs H{k.

M EIRIRE A TR, WATE S 1.70~1.80nm Z2 45 B0 A7 5T W 7 A5 B9 S8 T o i, =00
‘mﬁﬂﬁaﬁ%ﬁ&%ﬁm%%ﬁzm “ZEAR” BRILEMAE Z fhiorm a2 ] R 2
BN FHEFITTF (001) IR REFARERIINEHEZREEm T, LA
BAVEHESI MR T — S BERBIR, T 5B 3 A7 5T 0 58 B 55 T B2

85.0 7 A
1.74nm - 68.0
HM-AL-650 || j
1.79nm £
¥
_ = 51.0 B
3 HM-AI-550 =
= =
= 1.79nm 2 : C
£ § 340 T
a HM-AI-450 2z R 2 D
8 N 7| E
= 1.85nm g 2k
2.13nm = 3
HM-AI-300 S 170
1.54nm
HM-Al 0.0 , . ' ,
i 00 02 04 06 08 1.0
. — — Relative pressure
1.5 5.0 10.0 15.0 20.0
26/(%) B 2 ARBETHAOEEEEEAQOAR

B 45 1 2%

B 1 FRBELEEEEEREAH XRD E
W

Fig. 1 XRD patterns of pillared montmoril-

lonite calcined at different temperatures

Fig. 2 Nitrogen adsorption-desorption
isotherms of pillared montmorillonite calcined

at different temperatures

A: HM-Al; B: HM-A1-300; C: HM; D: MHM-Al-
450; E: HM-A1-550; F: HM-Al-650

3.2 kERERMELR TR

FiS A, HALREEERS T B L RERL 3% 2), HHREE B A T
B HTLILBE S B SR AR TE SR A b, 2% T UM X TSR gh B A% B B 30.0m® /g 32
BT 7%, KET 2316m?/g. ARFAUEL, 2 3k H 4D T 1 B B EU R T B R E
R T MG LRERG MK, SIS EERFL) MR TR A SRR R
. FHTLRNRAERTE 7.630m 45/ HAERJE I 2.22nm, AL AR 0.002em® /g H K E
0.090cm? /g, X E VLB R =M F AW FRRRHEMNT . TR, PEARAHEFAESR
J 7 B R T R E R T Keggin B SBA R AP S B R R ¥

R MALFLBRBI SR
ARG RE, 300°C RLEESHEHEERREE HEERSHALERTHT 5% X
JE B FT A XRD P i &5 R R AT 40 A - e B AR B SR 0 B R B B Y 1.17nm BB N
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0.78nm, Bt B Keggin BT i f#, REETHHE, 2B YHEBURARTHE G B EEA,
SHEHBIERSRRL, FEEANHEEATR. BEBRRBENTE, MILAERLLER
2, REREARE—FRMRK LREAREBRBEEFELEAMX. AEEERRGH AR
EZFHK, SBBEFREEMX. MHRE650°CH, HHEAERELBETREENS.

F2 RHEOREERREAE

Table 2 Porosity properties of montmorillonite and pillared montmorillonite

HM-Al- HM-Al- HM-Al- HM-Al-

HM HM-A]
300°C 450°C 550°C 650°C
BET surface area/m?.g~! 30.0 231.6 110.2 59.1 47.8 25.8
Mesopore surface area/m?-g~! 22.0 18.3 13.3 12.0 134 12.7
Micropore surface area/m?.g~" 8.0 213.3 96.9 47.1 34.4 13.1
Micropore volume/cm®.g~* 0.002 0.090 0.046 0.022 0.016 0.006
Average p.ore diameter/nm 7.63 2.22 2.86 3.25 3.79 6.12

3.3 N, JH} - M 47

2 HRBENA IM M EF A RFIRERE N RN - HHSEMLE. HM AR
(A 2HEL C) ERREMENZGTERRNMENE, EERANNVELRML (BDDT
42K, RUFREFROERPFEFTANBAERIRE. EEERTHSEHKYEN
AN REERME, HHRANBRASPAENRESFRLE. ) HM-Al 5T, HER
REBEWHAE, HF HM-AL650, #HEMNFREAZLUTELIKR, HERHEASKHEHNEK
B4, HM-AL650 # FRMESHEN CLRMEEMBHBFEBR A, BT HM-AL650
B A, HEERA RFIN &R &R PR - RS SFREMAXES P/R KT 0.3
MR THREREAS, RUMBMNRHHFEFHKILILI. H2E HM-AL-650 & 7% B — Bt
M3 P/P KT 05 ZETRE 2% 2L FHAT. RHHARPHILILERMBR L.

&it

1. XRD 5K, BEEEF N A E R L 2.130m, $ibHE (300~600°C) f5#%
A8k 1.74~1.79nm £ .

2. AREBHERRARMNSHIAMBRTITYN. FERBEIRBHAGRMHBIL
REPNTMEREHEFRA A LRER.

3 RIBENERE, BHEERANAERETEAREL: HEBBREEMAS, A
R RERER MR ERERAERERL, SBEEEEAME; TEHALR
BR SREEEEEMX. FAALRNKEEREHIEL L.

4 WEERHBREEIERG THRAMERERAREK. HEMSEEEEERFHAR
LW E B BIR.
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Microporosity in Al-pillared Montmorillonite and the Calcined
Products

ZHU Jian-Xi'2, HE Hong-Ping?, YANG Dan?, GUO Jiu-Gao?, XIE Xian-De?

(1. Department of Environment Sciences, Zhejiang University, Hangzhou 310028, China; 2. Guangzhou
Institute of Geochemistry, Chinese Academy of Sciences, Guangzhou 510640, China)

Abstract: Al-pillared montmorillonite prepared with Keggin cation and the calcined products at
different temperature were studied by means of XRD, specific surface area analyses and pore size
distribution. The results showed that, when calcined from 300 to 650°C, the d value of pillared-
montmorillonite changed from 2.13nm to 1.74nm, and the specific surface area was increased to
231.6m?/g. The microporosity of pillared montmorillonite changed because of calcination, with
the increase of temperature, the specific surface area was reduced, average pore size was increased,
and volume of micropores decreased. Calcination destroyed the micro-structure of Al pillared

montmorillonite.

Key words pillared montmorillonite; Keggin cation; specific surface areas; microporosity
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