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Abstract: A new type of organic polymer-inorganic hybrid materials aluminium poly (styrene-phenylvinyl
phosphonate) phosphates  (AIPS-PVPA) were prepared in mild conditions from the copolymer of styrene-
phenylvinylphosphonic acid and sodium dihydrogen phosphate treated with different proportions of organic
phosphonate and inorganic phosphate. These hybrid materials were characterized by FTIR, TG, N, volumetric
adsorption, XRD, SEM and TEM and the ideal structure model of AIPS-PVPA was also proposed. The results
showed that these new hybrid materials with regular layered structure and high thermal stability could have

potential applications for catalyst supports.
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Table 1 Surface area pore volume and average pore diameter data of AIPS-PVPA a~d

APS-PVPA Mgt Mgt BET surface Area / (m*g")  Pore volume / (cm’g™)  Average pore Diameter / nm
a(x=1.5) 1:0 3.98 0.005 0 12

b(x=1.0) 21 4.82 0.009 0 25

¢(¥=0.75) 1:1 547 0.010 2.8

d(x=0.50) 12 6.20 0.012 33




RN B RLZIRA WL S W) - T AL BE IR B5 (ATPS-PV PA) fiE AL 57

B

ARG S RAT 2345

2.5 X-SHEMARATHEBES T
AIPS-PVPA(d)#J XRD K41 6 fi 7~ | 48 Bragg
equation (nA=2dsing) 7 H1 it AL G d 192 B R
1 1.88~2.94 nm JBHH , 5 N, MW BRI 45 9 FL A /)N
FARY G, IR IRATTAT LAER 1 7E 3.00~4.7°70 [H]
AIPS-PVPA (d) f4 177 5 0 53 B /N W 53X o i T %
PR R 50 00 DLER 5 W e B ) A B AN 2 11 2 M, i
B AIPS-PVPA(d) ) J2 8] BE & 78— A3 Bl 2 ik 3l

1000

N
=]
S

4.7

'\
&

Intensity

(=)
(=3
(=}
)
[S)
=1
S

3 4 5
20/ ()

Intnesity / a.u.

0 . 2I0 I 4b ’ 610 ' 8'0
26/ (°)
Kl 6 AIPS-PVPA (d) 1 XRD K
Fig.6 XRD patterns of AIPS-PVPA (d)

2.6 AIPS-PVPA K7 BE T B AL EE

LY PS-PVPA W] RELE M WNE] 7 Fiw , TE 5556
t, FRATE R G AR R ROR SR SR O
TR B R R L R Y PVPA & &, —
ek ul, SR TR B EE RS |, (PVPA), -
(SY), -(PVPA), ~(St), -, 1 T PVPA 32 AR S fik, =
[ALRELK, 48R AL R W 1 1/8,2 2R LW i
BLlaI A PVPA 4 r 56K BERR 1 B0 ri=ry =00 eee =
1, AT ZErRAR IRy PR OG5SR M
IR 1Y LUAE n P9 F-33MEH 6.5, 0y ny Fl ng 386 K
2y 317 XA

KLt PS-PVPA LR W v LUR B — K B R AR
C 1 v JC R b i A T B I 20 B IR
MK SR IK [ -POH, LA R A — i), LY
HIRIE LI Be IR B4y %% I i T A AL
12 5 ORI AR FLIR 25 s M GE |

SRAMT, 7E i % AIPS-PVPA fYL B2 v i R 7K -
DO Sk g A P R, O B K R 0 B B R A
—ig, FEIKMY-POH, kAW B H: A 3L R Y 47 1 4
il , BRI IEH, 2 Ul F & 7 45 Fa 1E
(PS-PVPA 1£ L2 L g il #5) 58 e A B, A S
P9 B 40 1Y 7K 5 W BT, PS-PVPA JiE 3R 41 1 1) gk i it

7 PS-PVPA T BB 45 #1527
Fig.7 Possible structure of the PS-PVPA

M TCHLER IR S B 5 AR R | A 4% A R 0 1)
CRARTTYE . B TR YE LLRA T PVPA 4351k
FEANROIGEHEBZ P s, BRI
P ity 14D 7 35 A A ] B Ak T ) — > 2% Al R 40 D i€
(& AL R S I =2 e 2 N N P A 7 L= M TR A 1 &
M1 AIPS-PVPA " /K 1) 3RO 0% B Fn 2R K i AT
BL-TC LI ()RR 5L 1] | 175 AIPS-PVPA BEE A HiK
PE, HATEKYE . IXE WA | AIPS-PVPA & RE AT
PAFE K AR A BB , SORT RAFEAS HLAE H R 3 AT LLFE
IKFNA MR A AH TP RN 5 X2 B — 1 RO M Fl G
DIRTHIEEE R UN I e e (N

454 AIPS-PVPA 1 SEM H1 TEM &4 #7 , AIPS-
PVPA BEEA R G5 M) A RERIE 450 FRATTH
THATRER S5 MR N 8 i), [l a Frn Al — 3t
BT BE L A TR R SE A R Ad 1 TR — 1~ 244k
BERR AR UTIE ok, B b Fon LR Y o T K AE L
it 22 56 A Ak 1 A (] F % A B TR 48 DO U ok ALPS-
PVPA AR UKL 2 H 25 T 2% f il 192 45 S0k 2R 4 T

layer structure of Alumini

precipitation particle
.| segments of polystryene
a b

../ segments of polystryene

B8 AIPS-PVPA i) AR JZ IR 25 4
Fig.8 Idealized layered structure of AIPS-PVPA



2346 kMl otk

- %28 &

W), TobLZ 18] th 22 450K 0t Bk IR b 197 U
BRI KN A5 LI 23 s R 38 T 34> 224k
BRSOk SR TR a 19 77 2008 AN [F] R/ DB 285
() GRGE B T K S AL 2 i R E T R DAV A
PR 60 A R AR OB Ry SRS A3 | 2K 20 B B R Bl Bl
I A HL-TC LA A LI 2SR e
AIPS-PVPA #ARTEALIR | 2 i Fil e 18 75 1 [R5 AT
PLAl ROR M R TC AL IR BR AR A RL T AN EL A 8T
PERE,

3 & it

AR LA O s - LR SR Wi — &
BT () D, A BT AN [ BB B A HLER A - e L
ZAL IR (R &M - 28 & W R ) — W IR 45 (Al
(NaPO,), 5, {{0sPCH (Ph)CH,~(CH (Ph)CH,), ]} - yH20)}
AL ZARI B, 24 x=0.50 I, AIPS-PVPA [ Fb 3%
R LA BB fLR R R, T 2o B 7 vk %t
AIPS-PVPA BEATRAE | FH45A S0l R0 48 i 1 HomT
AE 1 FHAR 25 A AR | 1 2SR R0 B S AR A
SERBRAL A7 AE KA W FLIR 25 s 3 T8 [R) s S L
ARG AR E N, BAILERA YR AT LT
T Ak 2 A8 BRI | SR A AT B Ry — ol 2R 1 4
SiE 7 Ny

SE .

[1] Wilson S T, Lok B M, Messina C A, et al. J. Am. Chem.
Soc., 1982,104:1146-1147

[2] Chipindale A M, Turner C. J. Solid State Chem., 1997,128:
318-322

[3] Gao Q, Chen J, Li S, et al. J. Solid State Chem., 1996,127:
145-150

[4] Davis M E, Saldarriaga C, Montes C, et al. Nature, 1988,
331:698-699

[5] Baerlocher C, McCusker L B. Database of Zeolite Structures.
http://www.iza-structure.org/database/

[6] Thomas J M, Raja R, Sankar G, et al. Nature, 1999,398:227-
230

[7] Thomas J M, Raja R, Sankar G, et al. Acc. Chem. Res.,
2001,34:191-200

[8] Rao C N R, Natarajan S, Choudhury A, et al. Acc. Chem. Res.,
2001,34:80-87

[9] Chong K, Sivaguru J, Shichi T, et al. J. Am. Chem. Soc.,
2002,124:2858-2859

[10}Joy A, Uppili S, Netherton M R, et al. J. Am. Chem. Soc.,
2000,122:728-729

[11]Cowley A R, Jones R H, Teat S J, et al. Micro. Meso.
Mater., 2002,51:51-64

[12]ZHAO Zhen-Hua ( & #& € ). Chinese J. Synth. Chem.
(Hecheng Huaxue), 2006,14(1):103-105

[13]JHUANG Qi-Wei (3% #F i), ZHANG Shi-Ying (7K tH %), J.
Mol. Catal.(China)(Fenzi Cuthua), 2003,17(6):417-420

[14]LUO Yun-Fei (% = %), ZOU Xiao-Chuan (4B I JI), FU
Xiang-Kai (1 A8 #% ), et al. Sci. Sinica Chim. (Zhongguo
Kexue), 2011,41(3):433-450

[15]Bai R F, Fu X K, Bao H B, et al. Catal. Commun., 2008,9:
1588-1594

[16]Ren W S, Fu X K. J. Mol. Catal. A: Chem., 2009,312:40-47

[17]LUO Yun-Fei(¥ = ¥), FU Xiang-Kai(f# 4 ), ZOU Xiao-
Chuan(4B €)1, et al. Chinese J. Inorg. Chem.(Wuji Huaxue
Xuebao), 2011,27:1302-1308

[18]Tu X B, Fu X K, Hu X Y, et al. Inorg. Chem. Commun.,
2010,13:404-407

[19]Gong B W, Fu X K, Chen J X. J. Catal., 2009,262:9-17

[20)Zou X C, Fu X K, Li Y D, et al. Adv. Synth. Catal.,
2010,352:163-170

[21]WANG Chang-Wei (£ & ), FU Xiang-Kai (& 41 £ ),
HUANG Jing (¥ #+). Acta Chim. Sinica (Huaxue Xuebao),
2011,69(14):1681-1687

[22]ZOU Xiao-Chuan (4B % JIl), FU Xiang-Kai (1 #H %), LUO
Yun-Fei (¥ = ). Acta Chim. Sinica (Huaxue Xuebao),
2011,69(4):431-437

[23]Huang J, Fu X K, Wang G, et al. Dalton Trans., 2011.40:
3631-3639

[24Hu X Y, Fu X K, Xu J W, et al. J. Organomet. Chem., 2011,
696:2797-2804

[25]Paola Castaldi, Margherita Silvetti, Giovanni Garau, et al. J.
Hazard. Mater., 2010,182:266-272

[26]DUAN Fang-Zheng(B¢ 75 1E), LI Ji-Yang(%= #4%), SUN Wei
(FhF5), et al. Seci. Sinica Chim.(Zhongguo Kexue), 2011,41
(1):24-29

[27]Zhang H D, Li C. Teirahedron, 2006,62:6640-6649



