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Abstract Titanium pillared montmorillonite (Ti-PILM) nanocomposite was synthesized by hydrolysis method

using TiCl, as titanium resource and purified Na-mt as matrix. The factors affecting the synthesis of Ti-PILM and its

photocatalytic degradation property on the methylene blue were researched. The results showed that the degradation

rate of methylene blue solution reached 92.03% when the initial concentration of methylene blue was 40mg/L, the

dosage of Ti-PILM was 2g/L,the adsorption time was 30 min and the photocatalytic activity was 150min.

Key words

degradation

S e —M R R . KA
FE R BH S -] LLE 3 B B 5 A 4 4 A B B By e 2
23 [ JE SR 0 286 4, SR 5 3 2 A8 B s 4 3 2R PH
T R W SRR BRAE P S A (Ti-PILMD
) ) At A X — RO, & T ARB R (THO,) 1Y
FEBR 52 A7 R T A 1 T V) B 7T S s R A8 TR
B Re" . 38 Bk b R A R SRR T RS
A AT BH B A 4 KBRS A SR 2 ] I e 5 IE
W TiO, EALP A, 345 Ti-PILM™ . TiO, 44k B
KA )z W T O A A B i % K i 2% B A BL
P, TiO, 7ERAMG Y BRS T BlG 1k L 7= A vk £ 0k
PUN Ksc ek BEMEAE . TIR AR TiO, it —

titanium pillared montmorillonite ( Ti-PILM ), methylene blue, adsorption, photocatalytic

i 8 TiO, ELAT B & 09 64 Ak 1% o R A 5 IR A
RLTIO, QKK R 0 ) 25 J7 k , B B 209 S8 bR
ST B85 TIO, WG A DL B 5 M i g e
REJT Y Ti-PILM J2& 3 4F O [ N 4h 2% 3 S E i 9
Mk Z —,

Ty A A R A A BRI SR A CBR R TR 51 A
AN TR R A 7S e ik = TR K 4 (CTAB) A # 52 i
A1 0 2 IR, 28 TR K A B R . R 45 AR
TiO, /S WA WK E A LR R B 58 B - 0560
b ke 3 =P R R A R A B 52 A 0 2 R s
Al DUE 215 28 S BRI 875 K i 19 TiCOHD, g
g E A BN S WA 2 b BN R UK -4

HEEWMB HKHRFER S (51464007 ; M A BHETHA R LT H (BFS LH F[201517684) ;13 4 (St R AIRSF(2013)51 5)

EBE BN AR 1994 Lo W+, EEBTFE T 10 a0 W in L,

B R ANJELMHEA979 A, BV, 2N F Y0 T T .



57 19 Je ARGE BRI SR 1 A O S RS Y ' i A R A F Y « 199 -

SR A A K A ALK/ 52 0 A 2 G A L 2
FHL M A B 1) pH O R 8 Bk (Ti0SO, -
2H, O) K fift J& A AR KW 52, Wk i o 461 DL5E
WA R A L DU AR Bk CTICL) S JBURE, &K S T 3
F LR KDL R & T TiO, /S B A E A F kL,
il & 1 TiO, /5 Wt A1 52 & MOk S B8k 5 A1
Ti0. /5 A 2 & Bk 2 18] 58 9 B 43 B K A B
A& EA A% B0 A )22 A1 P 2R AT o PR 0 52 Tt A 1 2 AR
HHRAAE, H TiO, s ESE B AR M, Kalaiva-
ni A8 )M R RE Hh R B R 1 3 R, T e A 1 1
7755 TiO, A £ PR E A Mk,

BT 90K 526 bR T A I T ISt 9 K 2
B R B R R OGRS ER B — . T
REWRE A A A . TN
TFY 20 4G 2 B Rk i S A W S
W P T L [ f 23 A 5 T DA R A L HE A K MR &
XPAEE I A fe . ARWFSE X Ti-PILM P g i 17
TARFE I T8 A 0T 0 H S A R 1 R o ok A o) A5
(1) Ti-PILM 1% W iE #0446 P 68 . LU S Ti-PILM
Yok G A MR A8 B AE SEBR AR 7 v ) o B A
B

1 SCIG#ER4y

1.1 FE#

M A, N 52ty ol e T PE I TR A BR A A
TiCL, N B 2 60 L A TR AR L SR 1R L 389 S o #r 4l [ 24
LR BR A A
1.2 Ti-PILM B % &

(O EW ARGk, ¥ 2¢ WA
500mL ZE 18 7K IR & il 15 52 i A1 2 F W, ## B 24h
Je S AERTERCP RN 2. 5g 7N U B R BN R R o B
K G J1 PP A% (JB-3 1, YT 05 AR BR 28 &) i 44
e Pk 30min J5 . UTFE 2h, >R FH O AL (CR22G
B, JH AR H LA ED B G 10min(3600r/min) , B 4
1o AR T L 25 T 48 (DZF-6051 7Y, A6 5t B3
K4 AR S F]D 80°C ME T, BRI I A5 Al 5 A
(Na-mt) , W5 25 FH .

() BRI I il 4 . AEBEFERY ST L G &
) TiCl, . 2218 %) 40mL ¥ K 4. 5mol/L Eh R
W (AR SR A5 1 R JR o K L W B AR
FNBR AR

(RN . BUFR 2 2l 4 1L J5 1 Na-mt &
RZEW K B 0.3% (wt, BB 250 T D,
0.4%.0.5%.0.6%, 43 5l 5 7% 18 /K BL 1 5 A [7)

Na-mt i #) Na-mt 2728 % Na-mt 278K H
Tl 3B 1 2% (JB-3 B VLR AR A FRA D B $F 24h,
SR J5 K b 34 A5 1 BK 5 B R % 02 % N & Na-mt &
TP E AT TR B FE R 3h, 45 1k i
FEOF R E 12h, FF B B S 5 OR H O Pl
(CR22G A, HA H 3228 D B0 4 B (3600r/min)
WULEY HEBE FREEELEE T (H 1mol/L
)il R B TR A 9 22 TC 1 B D) R L s TR A
(DZF-6051 AL, b 5t BH Ak AL A 2§D 40°C T4,
T S A ) B L PR S 3l b (XL-100 B, | =
LA BR S F1D 400°C @ i 5 be 3h, B A5 45 24 7= iy
BRAE P S A (Ti-PILMD .
1.3 #HFmillit

K X B AT S (XRD, PRO-X B, fif 22 i
REA FD X Ti-PILM 1 Na-mt £ f A5 #4704
HHE, A SR AR DR UL L 40mA, B R 40k VL 2
$& 0.013°, RAFHH 2 5 (SEM, S-4800 A,
H 7 H 5728 5D X FE i R 108 30 647 43 B . BRI
—E 1 1) Ti-PILM fil A — %2 ¥ B 19 7 356 o % W
o FE A ) IR R W B FE 30min S5 T U8, K uE
W B2 PSR AT (UVC20W B4, 7 9N 1T B 3% % v R
FeABRAFD T 7 i 2 R AT A B B 34 BR
210 Ix B 3E 5 & B2, IR 5 R AT 5 IR 1R 1 B, 45 B
30min BUFE 30mL, 44 HCHE (9 B i 08, I8 R
L ANT] UL AR 6 BE 3T (UV-Vis, 1240 %, H A 5 3
5 FD) A R g O A AR A s o i 2 SR R
AP IR AR . X 3 B A A R T
WD,

7 =[(A, —Aw)/A]X100% (D

Ao,y IR, YA T I I Y
VIR, mg/ Ly A r, S 0 WY 3 5 7% WA 10 I 1 )
RUE  mg/L,

2 ZERE5E

2.1 XRD %17
Na-mt i XRD iEFE WE 1., WE W LIF H,

4000

(001)

:

AXFSRBE/ (a.u.)
]
3

g

2 4 6 8 10
20/(°)

1 Na-mt ) XRD & &



. 200 1 T 8 B

o546 3

Z 3 R A AL IS B Na-mt 16 20 8 4~ 6°4 — b4

o B AT S0, D Na-mt (4 F¢ fE AT 5 0, 150 BH 58 M A

B #M1k N Na-mt,

2.2 ®0E Ti-PILM RHEEEMNEZES

2.2.1 AR B Namt A &2 Ti-PILM & & 4 35 49
EAC]

ANTF] Na-mt F &2 i 7% 8 Ti-PILM 9 XRD
EIWLIE 2, WA LLE L BEE Na-mt H &R,
i [ (1) 52 B S 1 I 5 B AR ) B %5, 9 Na-mt &
H0. 4% AT Ti-PILM By & 1 [ 85 2. 61nm;
M Na-mt f 0 0. 5% 444 T, Ti-PILM 1 i 1 [1]
PR K GA %] 2. 98nm, Na-mt 8 K (<<0.5%)
SR o il T R) R A K R PR 2 s s AR S Na-mt
R 1 — , B A JZ B R & R R T 1
B L] U R /INFI 43 A B 5 /N5 H L X S5 2R 5
XNEAE AR E 45 A 24 Na-mt H N 0. 6%
Bt Ti-PILM B & 1 18] #5280, 98nm, X J& Kk 24
Na-mt H i @ B, 2865 5 Na-mt (19 38 46 SR A
52 4% T BUBRE JE AR ) JoT » 5 ) K2R 5 6 2 PH B 1 K
BFIE AJZ M, AT Na-mt &% Ti-PILM #Y 5
[ a3

1000

800

2

HIXF 3R B /(au.)
ey
8
5’071 o7 ¢ o
E]
-

3

(107)

=

2 KAl Na-mt ¥ B i 5 /9 Ti-PILM Y XRD %
[Na-mt Fifit: (2)0. 3%, (b)0. 4%, (0. 5% (0. 6% ]

2.2.2 #HBRRE T Ti-PILM &b & 9] 38 69 % %

4 A R K AR 1k ) 45 4 B A kW) Ti-PILM #4 K}
R MY pH R A 1 AR 1k B AK ) 2
AR R R R R, IR (R E 3~
6mol/ L) Ay B A 5 28 pi 7E HA S5 1 — @ W E LT
HEAT R R . A [ R R vk B A5 ) Ti-PILM
1) XRD 35 K WL 3, KR LLE Y, Bl 3 3k IR Wk i
A3 I, Ti-PILM #1808 BE {8 220 85 080 /) » it IR
H*™ 1 vk B 422 5% il SRS ISR - 1 K/, Na-mit
[ EIFEEN A Sy N R 7 R AR BB AN = 1 P o - ]
8 A TR DRLTT A TR PR S B R H A AN WD
AR AY. 8RR B BRI i BRI AR K A SR G L 7T 2SR Y
FORLFE3E 0 B B BRAE A TR ME LU R G S A2
6] AN 5 B 42 F 7 LA gt T ) B 2 78 /D00 I b o

Ti-PILM #AE M9 ER Rk A 3mol/ L.
\

1200} R
3 900} M
é < 2 d
600} T
o S g
= 300 9Tnm ™ M
Z My g b

ol o s
0 15 30 25
20/(°)

B3 AT £k R v B2 il 45 1 Ti-PILM [ XRD 3% &
[Eh MM . (a)3mol/L, (b)4mol/L, (¢)5mol/L, (d)6mol/L]

2.2.3 ZAurt i xt Ti-PILM & @ J8 38 49 % 4

AN TR AL i ] ) 45 19 Ti-PILM 5 XRD % & 0L
Bl 4, IR LLUE Y, B E 2 AL i BN Th 35 m &=
4h, Ti-PILM [ i T (6] 5 52 086 R A5 34, 78 & L B[R]
A 4h ZAF R L Ti-PILM B & 1 B BE R 3. 14nm, iX
A BE S T 2 Ak B[] Y 3 xR G R R B P
PRSP A R R G R 5 5 5 A
TR A, T8 B2 [ 0 fh 4 AT DA i i T [
P3G K, Bl & 22 A i ] 9 3 0, Ti-PILM 7E 20 =
21, TOREAF G 0 5% R /N, T DLOULER B [ L35 2k (D) ]
2 KA Gk U A2 B L B W] Ti-PTLM P Bk B 3 s 45
FEREAR .

15001 \l
- HM
; . 3.14nm
\:;1000. ‘ S
& i 2
= 500 | “\Wl 287m
= b
g M %
0.
0 15 30 45
20/(°)

B 4 KAt ) 45 A9 Ti-PILM #) XRD 3% &
[Z AW : (a)1h, (b)2h, (¢)3h. (d)4h]

2.3 SEM ##7

Na-mt(a), Ti-PILM (b) # SEM K WK 5. M
E 5Ca) ] LLF L &t $E 4l 44k J5 . Na-mt 3% 1i 42
PLE A B A () ) 3 BT 11, 8 ) 0 0 0B 1 AR T R
R RM R EW MK, NE 5(b) Al LLE .,

# 5 Na-mt(a)fl Ti-PILM(b) ¥ SEM &



Bl Je ARGE BRI SR 1 A O S RS Y ' i A R A F Y + 201 -

Ti-PILM 218 06 AR, FESARAE A X T Na-mt ©
2 W AR AR L o — B Na-mt 1 TiCl, & /&
J2 I TE S B R S5 AR AE 3 T 5 B0 i T R A R
X 4 B ECA B W R 2B
2.4 Ti-PILM BEXT R EEMERE RN
TEE WY BE W) 4n vk A 40mg/L, W B
180min, A A Ti-PILM FH & % 37 5 5 6 J fig = il
LUWE 6, IWE AT LLE H, BB 0~ 30min 24 Ti-
PILM X 7. F L 5 (0 W B Be o % e 0 S 4 AR 9
W% f 30min J& £ 180min iy Ti-PILM X V. FF %&£ 1% /Y
JCAEAL B B B il R 2 G212 8 K A A 7E 180min
TR B 52 B ST 5 T T8 SR E W B B B A 2 A A B B
Ti-PILM %t F 3 5 (1 % i 2R #4552 B 5 Ti-PILM
FH B (038G Jni 3 R, Ul g R Ti-PILM A &4 F T
XJ 7. FY B W ) 5 ik 5 2 B B B Ti-PILM X 37 Y Ak
W B W B VR B B, 7E Ti-PILM J & 2g/L, W fff
30min 45 F, Ti-PILM XF W B 3 85 19 B i 5% N
85. 28 %0 s YA B BL . #F Ti-PILM HI# 2 2g/L, K
i 180min(FE W i 30min JL Al I, 64 /L 150min)
AT Ti-PILM XF W 3 85 A9 B A R d Kk 31
92.03% ., Ti-PILM Xt F 3% 85 (14 W B 5058 1 T 4
AR, I 32 i PR R W s g e A A A Ak 22 T T
W B B B Ti-PILM o0 B 7 8 %58 2, IRt X S
BE W BRSO B AE

100

. . .
o IR S
o

&Q - * * *
£ ’ =—0.0g/L
% ~—+—0.5g/L
& —e—1.0g/L
& o —a-15g/L
/ —+-1.0g/L

20-1’ e

0

30 60 90 120 150 180
B} 8]/ min

K 6 AIE Ti-PILM FH & %530 B 36 35 0 4 A R il £k 1

3 i

(1) LASE B A $2 4l 4 4k )5 1) Na-mt 4 3 5,
KA Ti-PILM 40Kk & & 8 kL, §145 1) Ti-
PILM 99K & & #H R & e [ FE 24 3. 14nm , 0 LA
PERE A ALK, Rl G B AR A R T3 E 4 e
B 5UOA ML W RSB

()R ZXF Ti-PILM Ay 5 1 1) F5 1 58 WL
5355 A7 AS [ B2 BE (0 520, Na-me 2 R 6 2 ik 5 119
W R 25 fff Ti-PILM (34 & 18 8] FE S /)N, 22 Ak s (8] 3 n
2xffi Ti-PILM A il 1 [ 15 384 o

(3) 7E . H 5 5 ) i3 vk B o 40mg/ L, Ti-PILM

&K 2g/L, Wl 30min, YefEfk 150min 54T,
Ti-PILM X 37 H 5 5 10 B fe 5 31 92. 03 %,

S % ik

[ 1] Wu Pingxiao,Zhou Jianbing, Wang Xiaorong, et al. Adsorption
of Cu-EDTA complexes from aqueous solutions by polymeric
Fe/Zr pillared montmorillonite: behaviors and mechanisms
[J].Desalination,2011,277;288-295.

[ 2] Zuo Shufeng, Ding Menglin, Jing Tong, et al. Study on the
preparation and characterization of a titanium-pillaredclay-
supported CrCe catalyst and its application to the degradation
of alow concentration of chlorobenzene[ J]. Applied Clay Sci-
ence,2015,105/106:118-123.

[ 3] Li Yuan,Liu Jingrong,Jiaet Shaoyi,et al. TiO> pillared mont-
morillonite as a photoactive adsorbent of arsenic under UV ir-
radiation[ ] ].Chemical Engineering Journal,2012,191:66-74.

(4] FEWilE, B IS, o Bk AT 45 52 B0 A1 0 A b 6 il 0 HP 5 9 1Y
SEHWEFELI W5 A1, 2007,27(1) 1 18-22,

[ 5] Liang Xiaoliang, Qi Feihong, Liu Pengliu, et al.Performance of
Ti-pillared montmorillonite supported Fe catalysts fortoluene
oxidation: the effect of Fe on catalytic activity[ ] ]. Applied
Clay Science,2016,132/133:96-104.

L6 dkikuk, k. LIEBRER Jy S5k 4 40 K TiO. Sk R ].
TR BE 24 ,2002,17(2)  253-258.

7] EWdH. B 5%, k. TiO: -5 B A i 1 e Ak 2 By 11 55 56 B
FELT 18 W A M Bk AL 2 38 4l . 2004, 23 (4) : 310-313.

(8] W, RV, INVALIR , 55 TiO, 58 M 40K 5 & b kL85 1
ARG RO TR R 2240, 2012.41(3) . 771-778.

L9 B&E.TIO:/ A 9K E G Mk 4 5 50 Mtk ik B pLEE
WEFELD. 45 B . P9 A R 2% . 2013,

(100 Mkazom ., 22 200, RAR Mk . 5. TiO. /52 B - 8 & BRH il %
JCAE AR B P RE LT . 5 & M BH 22 41, 2015, 32(6) ¢ 1581~
1589.

[11] Kalaivani J G,Suja S K.TiO; (rutile) embedded inulin-A ver-
satile bio-nanocomposite for photocatalytic degradation of
methylene blue[]J].Carbohydrate Polymers,2016,143:51-60.

[12] Abou-Gamra Z M, Ahmed M A. Synthesis of mesoporous
Ti0O2-curcumin nanoparticles for photocatalytic degradation of
methylene blue dye[ J].Journal of Photochemistry and Photo-
biology B Biology,2016,160:134-141.

C13] XA SR, TR — 0 bl 85 B0 R I3 1= & AL Ti-PILCs (A 5
[J0.87 % T ,2004,24(2) :50-52.

[14] Del Castillo H L, Gil A, Grange P.Influence of the nature of
titanium alkoxide and of the acid of hydrolysis in the prepara-
tion of titanium-pillared montmorillonites[ J ].Journal of Phys-
ics and Chemistry of Solids,1997,58(7):1053-1062.

(151 & A BRAE £ I 4 i ) o B OB ik Ak il JF% K Cr( VD
5 [D]. Kb« K % . 2008.

(161 b3 B AT, 1 T, 55 3SR SR T A Y 4 1 R Tk 0 #AV RS 1
[I0 A K2 224 (A SR FH# AR 2000, 21(1) :80-83.

Wfm B#1:2017-03-28
&R B #H:2018-04-25





