HERF BE:LF

2009 &£ 3 39% 5 11 #: 1308 ~ 1313

www.scichina.com chem.scichina.com

oé .SCIENCE IN CHINA PRESS

TFIBUE SRBE R B B B . B8 A i s 7 5 B (1)

e, Z#p®, F°, kr® FEAaY, A

O AR SR FE R EGLRE, SR, KF 130012;

@ HRALIGTERF 2, K4F 130117
* JMIAAERE, E-mail: jihong@jlu.edu.cn; rrxu@jlu.edu.cn

W ke H - 2009-07-17; 452 H 311 2009-08-19

BE AN ATAREEEREORE KB ENET . KEORBERLEE | %87
Fodk AR gt R B Wk, UM EREE TR AR, R s, | #8s
LB AR TR AR ST BT SN, B AR R MR E | TRER
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[119824F 26 [H U.C.C. 2 v . Zh T &t I i/ 48
PR B0 23 1 0 AIPO,-nH DK, JF B 4L i IR a4k &
WIE R Z FL AR PRI — AN B K. IR AR 4)
TR A 45 R 2 B ALO 4V THI A FT PO, DY T 4% 1o 46
PR A BE R R, FEAIPLE 9113, H 3=
s 2RI B A5 P i 5 2 A AT TR K (1 4R EB4L, 204
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B MG RERE BT U LIE M VIR
FAE+ e FLIE IRYEL AN Z I B A A S T
Z0 ) R R T U SR S B A e k. i B A
U ERFL I S5 K1) 1 1R 45 JDF-201 R o — AN By
B-f% 1.0 I AIPO-CIBLEL ILabtyml 43 by Y i, — 4
B e R =G 4, HANPLE W] 1L, 12,
2/3. 3/4. 4/5. 5/6. 6/7. 11/12F112/13%1210,

ToHUILAL AR 43 7 B vt 5 € 1) A B B
FiT [ B AL 4 70 55 4 7 TR A0 5% 10 25 S pT v 7
. AR, T MU L SRS 0 B A o
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H—HBU) TR SLIE S 1 2 LM RHE 73 1 TR 2
WL, IR T — LSRR, filn, Rk et TR
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TR BT R I T S 32 8L DR R P R ST f 2 5
TR AL IR 4205 M JF % T LARERR 7 A 5 )
5 ) 4 it e s 820 R, o AL AR L A4
(&8 )27 2 AR 2 G LR R IR, H G Al 2
EH A%, B HE b, AT T A AL A
AIEMWIAR, P, A AL G Al AT X RS
(1) 5E 1] BETEE i H AT IR K IR AE. SR ABIFTOK G
JSC I N 4 A 5 7 ) 45 ) 22 T IR O 2R R FIAEE XS 5 [l
R AR E A AL G R R E R ST IR
T SR 2 IR B I A5 Ak A, AT BL L R WE 5
WG, TR A BT AL b, 78 E B bR
TR R A B N H e R, % MO R 3L T Linux
£, K FlPHP+Apache+MySQL # 37 1fij B, #H 2
TUL16005% & e S N AL . H AT, 1SR 1 Dl B
B [H B 4> 1 0 P £ 1ZA(www.iza-structure.org/data-
base) P2y o 3 I, fH 4t S FTAT [ 4T A2 o SR AT


mailto:jihong@jlu.edu.cn
mailto:rrxu@jlu.edu.cn

hERY B #: b 2009 4F %539 % 11

HY. AT BB B A R T LR, Wiz 8 HoR
S5, TTRE R BAL ot A4 R 1) 5 18P T B 26
NSRS A A IR B0 5 B S I B0 P2 1) S ST
LA AL i &k K e B ek DI fg. BEIR B LR Y
Bl B 0 A B T S HROTT B SR IR AR A5 A
JRZ R OR AR A SBLIEHURAL R RE AT A 2 e
PRBPBHI) 52 0 BT & BT RE— 208 K3 42

2 SEEGER A

PL Linux 1F 0 ik 5545 2858, Apache/2.2.8 (Linux)
PHP/5.2.5 #54 Web Ik %5 #%; PHP5.2.5 1 4 i £ UL
M55 MySQL 4.1.7-Standard 1E 2k J5 & ot B gt
SEAFIR R A I N i PP (Database of AIPO Synthe-
ses). 4’5 T Hf# /1] NotePad++ i 3 i 1 485 %) 5T i
DY E SN AR SIERE N W IS

3 HREWR
3.1 HHREME I
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TR A0 B s N 54 K F MV C A8 QAT 38 44
WSl A AL T, MVC St 3 NGRS S B
(model). L& (view) A4z 1 (controller). MVC A& ]
DLSZIL Web RZEMIEREES T, HARGRIL R4 2
SEREAT BETE. PO A R SRR Dl e S I R4 Ol
Fd vy i) 2 (CELAE SEARR ORI « B 4R 2 (LG L
AL EERR) TR IS5 2 (B0 N TR PP A i) L 5 il
A FH 2 (G5 ) T 30 B 4 7 11 1R R BB R AE ).
1 2k Wt R A O = 1.

Program service layer

|

Data operation layer

Client visit layer

Data access layer
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3.1.2 HAmPFEL M
i I B £ B S I 8 P2 AT MySQL A D A

WA 3t 1) i 6 R A, AR B 42 4 P i R B AN
FifE B, L E 25 NSNS R B, 5 A
ANFH R, AGHEAE B3R zeo_reference(ic g SCHR
(AR5 7 B, OV JEURZE zeo_source_materials(id
SR JEURE SRR KAl BE A Br), JRUAA TR b R
zeo_batch_composition(ic 3% S I &t i 41 i 55 - BL),
w44 3R zeo_crystallization(ic 3% Jx N B A% f 4k 4%
YR N P2 36 zeo_product(id s [ B 7= M B 2%
FBL). A5 A R) I A B RN AN A B OGIBEFI £

B 2 A it

R o S 7 A0 A A A R T A BT N 7E
FIE T B JOAETT N ER. PR ST 6 s 5
[PV SER=Re = EiiTHINE: 3u AR S S G W 3 ]
BEVHAE NotePad++1E A ACH% 40 5 T A, HL# i
PHP AU RIE B S SEAE. HAT, 8 1E CIEA
BB TR BIBUBN U B 7> 70 Ph 2 1ZA [
uli b (sl 2), fEas S oA IRAT A e Al

3.1.3

‘: 1ZA-SC | Framewor! k Type References Pawder Patterns |Bullding Schemes Dissrdered Sauctares]  Other Links.
Credits

Other Zeolite Database Links

There are some zeolite-related databases on other websites that may be of interest:

" maintained by
AIPO Structures  Database of over 200 aluminophosphate Structures v vy and R u

Jillin University, Changchun,
China

Tumi h hat intained by

AIPD Syntheses Database of over 1600 J.Li, J. Yuand R. Xu

Jilin University, Changchun,
China

maintained by
M.0.Foster and M.M.J. Treacy
i u

Arizona State Universi ity

ical zeolite structures

ical Zeolites Datab of hy

RCSR

i chemistry i inga | by
searchable database of J-periodic nets M. O'Keeffe
Arizona State University

If you know of other databases that might be included here, please contact Lynne McCusker

B2 78 1ZA W3s B s E

B PRI A FHm (A 3) 73k 3 ANy, AL
fili /- (introduction). %452 (data search). & #i 1)
(search help). ) A1 X FEAN il TR B0 75 ok s 1 25090 P2
B PR LI TR B A R R ST AN T L
AT () A% 00 50 4. 8 v 3 B 2 o5 B0l A 2R )
By vt B, %3 53 VEH R T AN R BRI R A
(1 s ).

314 HHEFERKEINAE
0 R B R B I B0 P S R R R R 7 oKL Bk
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HAE L TTIBCR SRR A 1 s S N KR P (¥ 3 T S BT (1)

AR 6 22 (search) Fl = 25 #; & (advanced search) (%1
Bl 4)., SRR 5 MR RXIE: ST R IX I,
ALFERT B AR SRR bR ST MR &L ORI AS
K NS R X B A R X gk
PR R IX Ak, ALHG SR« S Ta) L pH (IR 2R

7. Database of AIPO Syntheses

ok
ZEQ?AN{( Prof. Jiyang Li, Prof. Jihong Yu, Prof. Ruren Xu
2N
ook

Molecular Engineering Group, Jilin University, P.R. China
oo Email: jiheng@jlu.edu.cn(J. Yu) rrxu@jlu.edu.cn(R. Xu)

Introduction | Data Search | Search Help

Since the di y of al P p sieves,
designated AIPO4-n, in the early 1980s by Wilson et al. at Un
-ion Carbide, there has been much progress in the synthesis
of open-f k inophosphat A large of
frameworks, ranging from neutral to anionic,have been prep
-ared.The AIPOs family, with its rich variety of structural
architectures, is an important one in the area of zeolites and
related open-framework inorganic materials.These materials
are typically prepared under hydrothermal or solvothermal
conditions,and many variables affect which framework type
is formed.These include the source materials, the batch
compaosition, the pH value, the template, the selvent and the
crystallization temperature and time. In this synthesis datab
-ase, we have collected more than 1600 reaction data from the
literature for over 200 AIPO structures. Each entry in the
database includes the literature reference, and detailed info
-rmation about the source materials, the template, the synth
-esis conditions, and the structural characteristics.This syn
-thesis database complements the AIPO structure database
{ http:/iwww.iza-structure.org/databases,See Other Links )
that is also maintained by our group.

Maintained by Yan Yan Tel: +86-431-85168608, Fax: +86-431-85168608
Jilim University, Qianjin Street 2699, Changchun 130012, P. R. China
Powered by ZEOBANK. jlu.edu.cn
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g

Database of AIPO Syntheses

Prof. Jiyang Li, Prof. Jihong Yu, Prof. Ruren Xu
Molecular Engineering Group, Jilin University, P.R. China

od Email: jihong@jlu.edu.cn(J. Yu) rrxu@jlu.edu.cn(R. Xu)
Introduction | Data Search | Search Help
e Search
Keywords | ] [Gearch ]

Example: Layered “AND"/“OR" Synthesis
2 Advanced Search
Reference
Datacode:
Title: L 1
[ ]
Journal: | 1
]

Published|Year):[ ] velume: [ ] 1ssue: ] Pages: [
Source Materials
[ ]
Batch Composition
L ]
Crystallization
L -1 1 & Time: [ 1-10 In
Initial pH: [ ]-1 ] FinalpH: | 1-L 1
Product
Nama: I Code: .
Formula; | —— ——1
AP [ vimension: [EIH Largest Rings: 1]

Maintained by Yan Yan Tel: +86-431-85168608, Fax: +B6-431-85168608
Jilin University, Qianjin Street 2699, Changchun 130012, P. R. China
Powered by ZEOBANK.jlu.edu.cn
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RNk R, SR AR, s et
HATTE L MWL P YRR R K LI PR T B
IR, W B RS N B3l SRR 2 DI 22 7 B
Z R T RN R,

i MR BRSS9 A 5 ) K0 4R X A
FERRFMINEIEE R, 24 B R4 R
fhi v, IFEARSIH T SCERPE S . ABUH L SCHR AL
SCHRID S, AF & R s A RN it A 2, o I ss
i .

UeAk, S T5EAEHT, AT DO A 45 R LASCHRID S
ol e A I ) 45 07 QAT HE PP o Rl R A e
1D s H ) A5 1% SCRR (10 PR 40 45 5 (W 145).

.cx.{‘°i;x>.
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Database of AIPO Syntheses
Prof. Jiyang LI, Prof. Jihong Yu, Prof. Ruren Xu
Molecular Engineering Group, Jilin University, P.R. China
Email: jihong@]jlu.edu.cn(J. Yu) rrxu@jlu.edu.cn(R. Xu)

Introduction | Data Search | Search Help

b )
® AIPO Syn % Database of AIPO Syntheses
Prof. Jiyang Li, Prof. Jihong Yu, Prof. Ruren Xu
¥ Molecular Engineering Group, Jilin University, P.R. China
#Ili::-osrisn]l: Q'rirsj Email: jihong@jlu.edu.cn(J. Yu) rrxu@jlu.edu.cn(R. Xu)
ER YL Introduction | Data Search | Search Help
Source : §1

Datacode:

—moror|2_AIPO Synthesis Data
Title: Synt | Reference

o |
Jdroveali] 401854, Title : Synthesis and i of AIPO4-52, 8 naw memb
Source : 12 _
Datacode: -er of the ABC six-ring family

Authoris) : J. M. Bennett; R. M. Kirchner; 5. T. Wilson
Source : Studies in Surface Science and Catalysis,1989,49,731.738

Author(s) :
Title: Struc -
0 |-phate mei] Source Materials

Source : Zi Pesudoboehmite
Datacode: nhclu phoric acid (85%)
water
Author(s) : tetraethylammonium hydroxide (TEAOH)
[u] Title: Clear tripropylamine (PriN)
Source: MI'Batch Composition
- {1.00}AI1203:{1.25}P205:{1.00}TEAQH:{1.00} PraN:{40}HZO
Author(s) | Crystallization
o Thlln: The o Temperature: 423 K Time: 120 h

Source : 21| Product
Datacode:

Name: AIPO4-52 Structure Code: AFT

k Al P
Structure ID: 3.1.1.163.001 Templates ID: 29

Maintained by Yan Yan Tel: +86-431-85168608, Fax: +86-431-85168608
Jilin University, Qianjin Street 2699, Changehun 130012, P. R. China
Powered by ZEOBANK jlu.edu.cn
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321 {LIERE

FLAE K /I A2 8 3 ol 1 B Al AL 4 P ) T IR 5
TEWE IR AR A B N Bl FE v, F LB A R/, i
oA VU CE K UL B FLIERR N 8 KAL, S A+
ZICHFRARAL, HA T H AL, S A\ JCH &
PLTF /AL, 6 95 T BRI AE 1 B s N 58 2 v £
P FLE A RGO, W s LIRS
G AR A 63 4%, o S EE I 4.60%; KALBERREE G
R AR AT 448 5 RN 27.98%; HhALIERR
B U A 151 4%, o VB Y 9.43%,; /ML
TR AR &5 B N Bl 567 4%, v B Edi i 35.80%;
LT R YERE IR AR £5 44 1 22.11%.

600 35.80%

480 27.98%

360

Records

240

120

14.16.18, =8-rings Low
20-rings dimensional

B 6 BEEEE AU N EOE B P B FLE S B K 5
Zig<|

322 BHRITEAM

TFCE BB R £ L H1AIO, (n=4,5,6) FIPO, ™ 14 A8
BB R, ALECP IR 1] LA 4 9k STl At 7 3 BT
R, T AT R IR O % R T W R0 o T 0. DR
8 R B b I A P S WSS A 3 2 D T 1 R
B aY), BATEARME 7 B, S 4LAIRIP
TCE MG 823 4%, 1 MV 1 51.92%; LAt E
ML Siv Co. V. Mn., Mg L. 4% h
Al P, SiIlNHRA 242 4%, v s 16 0 AT LAl
15.26%; 4t % Al P. Colfi¥iyEf 150 4,
MBI AT L 9.46%:; T T E AL P
Mn, EiAl. P. Mg, BRAl. P. VEIEIE A 47,
67. 33 %%, 2l HoE S A L) 2.98%. 4.23%
A1 2.82%; HA4¥HE WAL P Xx(Xx A A[FFSi. Cos
V. Mn. Mgl %), ELHHHE 223 %, &

10-rings  12-rings

Statistics

ALP 51.92%

ALP.V 2.82%
ALP Mg 4.23%
ALP.Mn 2.98%

ALP.Si 15.26%

ALP.Xx, 13.33%

(Xx: Other elements) ALP,Co 9.46%

B 7 BEEREE AR DL E R P & B ARG R [ 20 LA

M ) 13.33%.

323 RIS YR

8 TR B ol e 12 A 2 v I I 7 ) 11 4 v e e
Boal 4y 4 0-D #%, 1-D %, 2-D 2, 3-D JFiCE 42, HHy
Hed e R 1) 1585 45 £t v, 71.57%1 #idis 4 3-D
FHIBCE B4, 12.32% (1) %85 0 2-D JZ 45k, 1-D 54
P 3.98%, 0-D #% 5 12.13%. K 8 oK /& g4
B BRSNS 2R R P ) AR ) 43 AR LA

100
80 1133
60
g
= 40
20 195 192
1 —
3-D 2-D 1-D 0-D

open frameworks  layers chains clusters

B8 BEEREE AR L HE e 7 4 2 B 4 A LA

3.2.4 BRI

TE ML AL b A B RHG B 50, BRI 1 4
5 R #8028 2 CH . A RE ) JsURHRD T J & gk
1, K FAS [RIBER R 5 49 B AN [R) G5 A6 1R 7= 4. DALk
N TR 5 8 S I AR 2 b 478 AT R B A 1R £ R
FEoe o B TAE.

Givl g WA TEREIRER G i Y B e v e
T HRIAEYUENG, £H5 F ) (mono-amine). XUiZ
(di-amine). % Ji%(poly-amine) F1¥ IR i (cyclo-amine) 5%,
7E HLfii Hh LLF fE (methylamine) 1 4 BEAR K4 48 4%
k. BOBUIE 1) £ — i (ethylenediamine) 4R 7
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S TR SRR B B Y B 1 PR A S A (T

F1 DUZIEREEPrNH) A ERFIR R BB RS

¥ ding s RN =H) AL it (9%)
1 {1.80-2.20}Pr,NH:{0.30}Mg0:{0.85}Al,05:{1.0}P,05:{50}H,0 MAPO-46(A-F) AFS 6
2 Al,03:P,05:TiO:i-Pr,NH:H,0,:CsH1404 TiAPO-41 AFO 1
3 {0.5}A1,05:{1.0}P,05:{2.0}Pr,NH:{48}H,0 AIPO-41 AFO 1
4 {1.0}A1,05:{1.0}P,05:{1.0}Pr,NH:{80}H,0 VPI-5 VFI 1
5 {1.0}A1,05:{1.0}P,05:{1.0}Pr,NH:{70}H,0 AIPO,-11 AEL 1
6 {1.0}A1,05:{1.0}P,05:{0.6}Si0,:{1.0}(TEA),0:{0.5}Pr,NH:{50}H,0 SAPO-34 CHA 1

{1.0}A1,05:{1.2}P,05:{0.3}Si0,:{0.5}(TEA),0:{1.6}Pr,NH:{52}H,0 SAPO-34 CHA 1
7 {13A1,05:{1}P,05:{0.3}5i0,:{1}Pr,NH:{50}H,0 SAPO-31 ATO 1
{1}A1,05:{1}P,05:{0.3}Si0,:{1}Pr,NH:{30}H,0 SAPO-31 ATO 1
8 {1}A1,05:{1.0-1.3}P,05:{0.1-0.6}Si0,:{2.0-4.0}Pr,NH:{60}H,0 SAPO-46 AFS 1
9 {0.93A1,05:{0.85}P,05:{0.3}Si0,:{0.2}C00:{2}Pr,NH:{55}H,0 C0SAPO-46 AFS 1

MAEIE 97 &2 2. 2l = 204 =k (diethylene-
triamine) Al = 2.4 DU 1% (triethylenetetramine) i 4 ¥ Fi,
ARG 15 J S N E5 4 43 T 56 4% 1 42 4%

A USR5 TEALIT IR ZRAFAE 3 Flow) b 2k &
(1) PSR 1)/ 22 il 45 4405 (2) 2 BIBARGRI—Fh 214, (3)
— PIASERR —F  Ae . TR R A R L
T OUR I, A IRCE SR IR An R RI 2 b
S5 55 22 PRSPl 6 K (R I 5305 al A7 7. 9,
DA IE A i (ProNH) I BERGR], T LA R 9 FlAN )
MBS, Wk 1 PR,

Ty T, S g R T 2 R AN [R] B AR R 1
B, AT AR R A AR /. PR VA AIPO4-5
M, B RER RS =R, =4l L=
Jii . DY RS A A B . NON- ISR Z e, DY N 4
FAbE . IO RO 2-FIENEmE . /S Enbn |
SO 8-FRFEMER . N-HIEEIR Ol LR
=T, . 1,4- RS IR [2.2.2] 3 k. ST
FF 5 U b 1 e 56, 34307 DL G AIPO -5 43 1.

A LR T B 4 ) S B R A o (RS R R B,
HURE B — R R T ) A2 . 40 W AIPO4-20 (SOD)

TERE AT 4 25l 5%, Al th DY AR S A A7
2, [FAE IDF-20 fE8E PR A 12 45k, Al
= LR

— SO IR BE 43 1 I 45 ) 1) AR B AN R B AR 7
FVER S 5. wl, BaRE A 21 Lidsx 2Ry
AT S A A e BT DY S S 4 A A Ay VR B S ARL R T
DL n) 2E Bl SAPO-37.

4 Hhig

A FH-F Linux 4, A H PHP+Apache+
MySQL F B 37 1 I T80 SRR B 5 RS Y 0 7.
Bl AL S AT 1585 AWM AN & i S N A, 1%
ERA AW b, GHAEThRE. BER B S RUR NY EL
i PR PR ST A 4 9 LA SORH 9% 22 LRI € 1) 4 ik
PEME T EE B AR B FRATTRE X S B Y Ak
11284, R B S E BUN S, WiEER 2
B RS JLAT ATV BT S 8 R ) 2 AR A
BE— 2D R SCHF A RSB o0 b 732,
SLA TE G REAE S 5 BUS N S B TR R SR AR 5k
ILGIALEARRA B 5E 170 BETHG T RE— 408 iR 42.

;i ARTEGIERE AR FREAGES 20871051). EXEREMA R L ENXTE @HES:
2006CB806103) 1 [E K & A & Fr & 1E#F 50 5 B (#7 5: 20720102039) 7% BY, 4F it — 7 Bigt.

2% 3k

1 Wilson S T, Lok B M, Messina C A, Cannan T R, Flanigen E M. Aluminophosphate molecular sieves: A new class of microporous
crystalline inorganic solids. ] Am Chem Soc, 1982, 104(4): 1146—1147[DOI]

2 Bennett] M, Dyttych W J, Pluth J J. Structural features of aluminophosphate materials with Al/P = 1. Zeolites, 1986, 6(9): 349—360[DOI]

3 Yu] H, Xu R R. Insight into the construction of open-framework aluminophosphates. Chem Soc Rev, 2006, 35(7): 593—604
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Database of open-framework aluminophosphate syntheses:
Introduction and application (1)

YAN Yan!, L1 JiYang?, QI Miao?, ZHANG Xiao*, YU JiHong*" & XU RuRen®"

1 State Key Laboratory of Inorganic Synthesis and Preparative Chemistry, Jilin University, Changchun 130012, China;
2 College of Chemistry, Northeast Normal University, Changchun 130117, China

Abstract: The database of open-framework aluminophosphate (AIPO) syntheses has been established, which in-
cludes about 1600 synthetic records. Data analysis has been done on the based of the framework composition, struc-
true dimension, pore ring, and organic template. This database will serve as useful guidance for the rational synthesis
of microporous functional materials.
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