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WAVAF], AT AR AL EE,

2.2 NEE5FRMERE

ZEPFA R IHT(DSC) 8 T4 [ NETZSCH A ]
A7) STA 409C # DSC-TG L& #rbAL, Tl %
10 °C/min, WA 27~900°C, A A 25K,

FT-IR J&i 4 ] Bruker /A ] () VECTOR22 £L41Mi
WA, LLKBr FR Y, 95 400~4000 cm™, Ay HER
4em™, FIHRE32 K.

FT-Raman it {1 Bruker 23w ¥ RFS100 478 %
WA, PHIE ] 50~3500 cm™, 43 2 cm™, F14 300
K, WOk 200 mw,
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AL 2 T 170 BE AR 1 F AR B ) ) 2% A3 288 2 R AR
P MXP21VAHF B Jig e 45 X R 2 fim s G . Kt
s FH TR A ) AR VR 9 D el e /e B B8 1 ol jse 1)
F E RS AT, MR A b 4 $E(21=0.15406 nm),
Hi [k 40 KV, HLVA 150 mA, FHHEEE 8°/min.
2.3 HEFRHE

TCHUREER IR Ak TiCl, 7673 b i i,
FNAE R TR AT, IFLAUKKIBAEL. £E 500 mL
(R =S, PR TIC, 2212 1R A\ 6 mol/L £k
g, 49208 EOE SRR, AR5 GRS N 25 851K
Fiiks, WO CRER L R L, RS TR
[ 0.82 mol/L (W JCHIAT £, AT HI i/ =l 4 A T &
1k 3h~20d.
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10 mL 95% 1) ZWEr, AR5 FH 258 7 /K I ik i
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THAEEEW, SEBEFERN 5 h. 2R 5 BUAS [F) 3R L 11

CTAB A AW 500 mL N EIERHEAT 43 52 i A0
T, FHERE 70°C, RERiRE RN 19 h, BO. UL
U, A B T KHIRERE L CIrE 15T 50 C F 14,
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50 C N1, WTES, it 200 HIf, HRIEHUEESA,
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Table 1 Preparation conditions of pillared montmorillonite and its dyo; data

Pillaring agent

Sample

doox (NM)

Cri4+ (mmol/L) Cerag (Q/L) Ti**/montmorillonite (mmol/g) CTAB/montmorillonite (g/g)
MT - - - - 1.46
PMT 30.1 - 15.0 - 1.60
0.4 POMT 30.1 0.4 15.0 0.2 1.77
0.6 POMT 30.1 0.6 15.0 0.3 1.89
0.7 POMT 30.1 0.7 15.0 0.35 1.83
0.8 POMT 30.1 0.8 15.0 0.4 1.95
1.0 POMT 30.1 1.0 15.0 0.5 2.10
1.2 POMT 30.1 1.2 15.0 0.6 2.03
1.8 POMT 30.1 1.8 15.0 0.9 2.40
2.4 POMT 30.1 2.4 15.0 1.2 2.82

3.2 BRI AL

Bl 1R L MT FZAE S A L0 A B, itk
Kl A 2 ANRofcity, ot 3620 em™ R shig ) g
A A—OH SRR 4RIRE), 5 —WBCH 8L oE , 17T 3425
cm™ Ak, VAJE AR K S TR gERS). &S,
Bt CTAB MR IN, 3425 cm™ AbIRFAEIEAT I
FHkaH, 1 3620 cm Tt AR fRIESEACRAS. FATIX 1640
em ™ Abie U D 2 TR 42 F I fiPe 2, 1033 em™ kb
W8y Si—O—Si MK IRS). Sl i s,
Bz CTAB MR, 1640 om™ [Fidta 1k,

1M 1033 cm ™ 4k Si—O—Si [FAKEFR I 45 3R 5l 16 T A
G A RS MAT B LT 2800~3000 cm™
DX 1] [ —CH—X FR 5 SO BR 4 4 30, 950 em™ Ak [
Ti—O—Si JrahgPlg gy, X nl BN b S A J2 4
TR EE T, SR LZMRE KA ST L4
PG 2=/, B2, MAANERE T LAE 1, 211
RINE B WA S HAHRTCHUEEER], Pipi:
BRI I NAEAR R FE b5 8UR 12 R Bl s &4
T AR, R[] B S A AR AR B R A, Ui
FEFEM B ORI S5 A 1 2R 2544
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Fig.1 FT-IR spectra of montmorillonite and
pillared montmorillonite
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Fig.2 FT-Raman spectra of montmorillonite and
pillared montmorillonite
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Fig.3 The dyo, of pillared montmorillonite as function of
CTAB addition before and after calcination
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FEZE AT IH) door 124 1.25 nm, T #1 CTAB £E 500 °C Hif
LA, R, R5be e APRHZ R EE 3 S ER
Fife 2 “KK7 S8, B 3 P ZFEZ A 500 °C #
YA 2 ) B Ak R A A Ak ke Tt R T ) P
IR I AR IS, 784 U WA T R TG D 2 23R



E1M

IR 07 RN PR A R R A S A 93

KGR FAEZ A Z0 R lEER. Bl 3
B, BEAG CTAB FIELMIE N, JZAE S A 2 R gk S
I, AR ARSI 2 T ATk A CTAB Hl i i
0.7 glg(F IHvE Ve S5 AR 1B R A 15.63) I A
FECROR7, i HZ SN, X T CTAB &
W, ERESR A KRR R, BHAS TR 2 5K
IKEERBE RS T AR NS AT 2 0], AT T 2 1R 2
KGRI 70 “ Ko7 Bk, EFaEnanlss
RS 30, W5 G Ao 42 2 S A (1 i 7K — 7K - Al
PR, LEAHLEE R 3 ) F 1R FH R (A8 5 22 1K K G R R
THENZAESE WA AR, R SRR b Rt — 2P
CRRT IR
3.5 ERFMERLH

Bl 4 &5 oW RS iAoy 526 AT S
AT, b5, bRt AfE 76 Al 151
CAEHIIR 2 ANk, gt M 22 R KR K BT 80, e
MUZFESE AT I8 — IR FIERE B2 213°C, 5 I AR
298°C, JEICHUREESE AT 2 25 W B K RN 2 1) Ak B s tel,
ZLAKICTAB MEHE o, 35— MR ARG o 3 B IR FLRT RS &2
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Fig.4 Differential scanning calorimetry (DSC) profiles of
montmorillonite and pillared montmorillonite
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Preparation of Ti-pillared Montmorillonite Tailored by Surfactant
YAN Shu-fang'®, YU Jiang?, LIU Hui-zhou, SUN Ti-chang®

(1. Laboratory of Separation Science & Engineering, Institute of Process Engineering, CAS, Beijing 100080, China;
2. Department of Environmental Science & Engineering, Beijing University of Chemical Technology, Beijing 100029, China;
3. Department of Civil and Environmental Engineering, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: A new method was proposed for preparation of photocatalyst TiO,-pillared montmorillonite with application of
cetyltrimethylammonium bromide (CTAB) as a structure-oriented agent. The effect of amount of CTAB on the interlayer distance of
Ti-pillared montmorillonite was investigated. And the differences of nano-TiO, particle size and morphology before and after calcination
at 500 ‘C were highlighted. The experimental results indicated that the “growth” of the hydrated Ti-polycations within clay interlayers
could be regulated and controlled by the surfactant CTAB as the structure-oriented agent. FT-Raman spectroscopy and XRD were used to
characterize the modified montmorillonite materials. The possible micro-mechanism of Ti-pillared montmorrilonite tailored by the
surfactant CTAB was proposed. The modified montmorillonite material is expected to be an alternative to the preparation of water
treatment materials with high adsorption capacity and photocatalytic activity.

Key words: TiO,; pillared montmorillonite; CTAB; tailoring; photocatalyst



