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ANTF R R ATHLRC AL 2 5 e A A B P25 7 1T B AT )32 18 I i 5% o AT
P2 TR DU R S WA B IC I, BEEE25 FE R IC 1 S B, IR
FLESRIM R o 2 2 TRELA AR ST o 2L ORI S5 46 1) T s L R P (A
P, X5 G AT EAMEABCALR GBSt —. 2R A VLI A
CRETHNANE S, T8 TRZRESWWAHBRMEEE TR IL, 2R
-Ag(D)/Cu(ID-HHLEC AP A HLIEAE . Ag()/Cu(ll). 2% n fE & 40 F4EH
IR AW, BIE. TR,

Pk, FeAiT7E SCRRIAFJERS E, L Keggin %, Dawson AUF1 Preyssler 7
91 B 1 (NaPsW30O110'4) by JE AR M BUEA I0, 1 % 2 M R IE 4K Ao % 6 )8
(Ag(D)/Cu(1l)), FIFKMII T IEA T 14 Bopiiftb &9, Wik seg k3] T ix e
RCE DG U SRR 2 AT RO ABC EE . V5Tl pH AU AE). I IR, JTE 4 H Al
L XS ERAT I SRR SRR T T RAE s WL A ()RS KT T XPS
RAE: AHEAPO)FA3) LS S Na AT T IR TR0 RERAE: XL &(8).
(12). (A3)AHENE LR ALEIB) (4) A FOGIE kAT TYIEEFsT. Bk
WFSTA AT

1. AN AMY Ag)MAZ RSP GRS 451 . B 5-20 56 1H-PY 2 M
(Hatz), AgNOs, H3;PMo12040nH20/Ke[a-PaW 1506 7 K FEAT N & 1 Nk &4
(1), (2), Zik5r BT R A% 2 BRI ARAR K Ha A o) C 45 OKE SR 25 1 FLIE ¥ /N B s
AT 5 o

2. TIEHIM Z1R-DU Z M -Ag(DIC AP G S G546 « L 5-2R5E-1H-PY M
(Hptz), AgNOs, HiPW1204-nH20/H3PM012040nH20/HaSiW12040nH0 A% T =
MEA AgD)...n,  Ag()... AgMEHFHLEHI3)-(5), HIRITEN, [FI BATXLE
TEH B 2 2 BRI SR B WL 2 55— ORI o S8 1 — U] T IX e E RIS & i
ZiH0 Z FEVERR U E LA ) R A AR

3. RZR . BRI A YA RO A ot 5-(2-MEmE JE)-1H- PY 2
(H-2-phtz) 5 Cu (II) 5 H3PW12040'nH20/H4SiW12040nH20 & % T LA H0(6), (7).
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o 5-(4- Wt me & )-1H- Y % W (H-4-phtz) 5 Cu(ll) & H3PWi,040nH>0/
HaSiW12040nH20/Ko[0-PaW 15062l &5 L T 5 H)(8)-(10),  5-(2- ML HE Jk)- 1H- DU 2 e
(H-2-phtz)/5-(4-M g 55 )-1H- Y %M (H-4-phtz) 5 Cu(IT) & H3PMo012040nH20 A% T
WAEDANFIA2), SBR[ A 2 BRI = Py 456 10 5 o R I e
£ PR WA )(8)FI(12) 5 S BRI 11 -

4. & Preyssler B[ 2 F(NaPsW30O110' ) FIHC & ) A AN S5 o AE K 3RS A
o, WM 3- & A& -1H-1,24 = A M 5. R B (Hate) 5 Cudl) X
Ke[0-P2W15062]/K12.5Na1 s[NaPsW30O110]- 15H20 5 T A WI(A3),  fh i sz 4
TS W A3) 2 KB, o 5- %3 -1H- PU & M (Hptz) &5 AgNOs %
Ko[a-P2W15062]/K12.5Na1 s[NaPsW300110]- 15H0 & % T 1L & 41(14), #5151 Preyssler
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Abstract

The organic networks have the structural diversity and a broad application
prospects as functional materials (such as catalysis, adsorption). Polyoxometalates
(POMs) have widely been regarded as molecular building unit for coordination
polymers, on account of its electronic, magnetic, catalytic, and photochemical
properties. Efforts have been focused on the construction of such kind of coordination
polymers in the past decades. Up to now, various structures of POM-based
coordination polymers have been assembled through POM covalently linked with
transition metals and organic ligands, which may have conductive, fluorescent,
magnetic and catalytic properties.

Based on the research of literatures, the Keggin/Dawson/Preyssler anion
(NaPsW300110'*) are adopted as the basic building blocks and fourteen new
compounds are synthesized by introducing azolate ligands and transition metal salt
(Ag(I)/Cu(Il)) under the hydrothermal conditions, and the synthetic conditions (ratio
of raw materials, solvents, pH and temperature) are studied. All these compounds
have been structurally characterized by IR, elemental analyses and X-ray single
crystal diffractions, the compound (14) by XPS and the compounds (6) and (13) by
atomic absorption spectra (AAS). We study the magnetic properties of the compounds
(8), (12), (13) and fluorescence of the compounds (3), (4), (14). Specific contents as
follows:

1. The syntheses and structures of S5-amino-tetrazole-Ag(I)-polyoxometalates
(POMs) compounds. Two compounds (1) and (2) are synthesized with
5-amino-1H-tetrazole monohydrate, AgNO3 and H3PMo012040-nH20/Ks[a-P2W158062]
under hydrothermal syntheses. The structure analyses show that the pores size and
direction of compounds are affected by the volume and charge of
heteropolyoxmetalates.

2. The syntheses and structure of POMs-tetrazole-Ag(I) coordination polymers

with weak interactions. Three compounds (3)-(5) are obtained with

I



Abstract

5-phenyl-1H-tetrazole, AgNOs; and  H3PW12040-nH20/H3PMo01204nH>O/H4Si
-W12040-nH20, which are found for the first time with (Ag')...nw and (Ag')...(Agh)
interactions. These interactions play an important role in synthesizing these
compounds with structural diversity and novelty.

3. POMs and Ligands affect the syntheses and structure of coordination polymers.
Seven compounds (6)-(12) are synthesized with 5-(2-pyridyl)
-1H-tetrazole/5-(4-pyridyl)-1H-tetrazole, Cu (II) and POMs. Through the analysis of
structure, the influence of POMs and ligands on the structure of these compounds is
discussed. Magnetic testing indicates that the compounds (8) and (12) are
antiferromagnetism.

4. The syntheses and structures of coordination polymers with Preyssler anion
(NaPsW300110'*). Two new compounds (13), (14) are obtained by 3-amino-1H-1, 2,
4-triazole-5-carboxlic acid hydrate/5-phenyl -1H-tetrazole, Cu(NO3)2/AgNO3 and
Ke[a-P2W18062]/Ki2.5sNai.s[NaPsW3o -O110]:15H20. Magnetic testing indicates that the
compound 13 is antiferromagnetism. The effect of Preyssler anion to the structures of

compounds are discussed .

Keywords: Hydrothermal Syntheses; Polyoxometalates(POMs); Coordination

Polymers
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§1.1 % ER(POMs)E % R RYHLA

Z G JEA MR (Polyoxometalates, ffjFR POMs) J&— RAEH ma b I
GIEMEIE AR, XHAZR. HASocEN BYIf V. Mo fl W %
Fr e E O R BRI 55 70 3 R B L Roe s, AR S H ok
Ph & Ve Mo Fl W I8 — SRS WIN BN V2. XSS 2 4 R IR
A SRR A SR E, DIURBEE DT AWR AN, N G B A W g
Ko ENFE S AR A RSSO G T 2 S NS, 4%
R I 15 -1 H [XMOy ¢ %, Horbt X A2 P (R0 it 1), M OARLET(2
JRF) e FMEAREF T R AR — RIS e, LA =, =
AYNPEICE, HnE B, AlL Ga. Si. Ge. Sn. P, As. Sb. Bi. Se. Te. I %,
ifi Mo. W. V. Nb. Ta WAENBEALEF, HARFEMESRRRTSBEG AR
AIBCALR T A5G AR T MR EZ MR ZIRICEY) . RS E 1 (2R
FIR) — BRI CER N E M ZIRIN G G580 B TTVE KA 2=k
JHACT VR AR, TR o BEAE B BRI 1R RN AT TN R 2 T R
1t., POMs 122138 T UK R E . BT POMs LA & nHh &5k . sk
JRFIREAE ) 2 5 1N 5 55, W9 |46 A 22 1R N AN [ £ BERS LA T A5

ZIRYIEF I LLRALL T RN (1D 2 E5HEHUEBNER, W2 R AE
FHE); (2 2RS4 EETIEH GRS WE LA EY): )£
W) iy R U T S A NS BRI & E i er, B2 I HL4E s AT E
s (4 ZIRBIES T AR i 152 8 5 & A7 e n B A WL T 45 ARV E DR BB,
i R A ) B AR L e 39 VE R BB 7 T & s (5) A BLICAR B H A T
ZIRTIIRCR T by (6) 2RS4 8 25 R ML AT A4 . sk
7 R il 22 PR 1) 4% T SR B =)
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AT R SE 56 K BN 22 W 2 IRVEAT 1M, AT A4S 2 B A HIE AL 5 4.
Xt 2 BRIEAT AL S i AE M Je POMs ALZE 1 — M IFST A

1.2.1 ZEEBIFHIEM

ZIRIIHHUE, S2B5 ot S Re R 0 2 IR T e A AL S vl LR A= 25 4B
AN IATHA R o 50 2 A HUEH T, ATHLERAT A 51 AT
PR, BN Bl i 7 R e AT 100 456 D) S AR B JEHUHE 2L P B i) d-nt
AW HEATAEA AT HL-TOHUAAR R — A 253 3

LR NATHE) ST B2 R AE R — MRR RN B RE R DAL G4, 2 ) A
KRB HI G IATHUAE N 22 TR AT A= 40 0 N P AR AR
B, WML, A, BIFERN, Bt Heck IR N, RGBT N . 218
A YL AT AR R M RO FT 2 % /& Maatta, Errington, Proust, 1% [
6. Maatta PEZE IS X GHEATH S H T 2 IR HEATAEYI 45804, Proust 7E
X T 45805, BRI RS BN B FEURZ & T B O JEF, B
FAAERIZ], BB AY PR, BB AR AE N L, 2004 452 T AR R
AL SGIE R I BIK E A A R W) T Moy, R — 3 OB — TR (DCC) M
), T T SN, ST N A, TR TR R A BUK R
17 2008 ERIE T UME ] DCC HEALF, AENEfEEE L N st 7B POMs L
MFEL O IR, 331 T —ANAC A [MosO16(2,6-Mea-NCHa)a(p2-2,6-Me-NCeHs) 1>
(3-Ar-IIT) F1 [MosO14(2,6-Mer-NCH3)a(112-2,6-Meo-NCsH3)|> (5-Ar-I1 ,  5-Ar-I 5
5-Ar-1L 2 [FFIR), PR O JR T IRaits, Wik 1.1 s, iU XA
2012 FFA T WAL A ML HEAT A4, IXAS TAESEIL T 2 IR Wit AR 3t
IMEMRT TSR3, IR 2 BRBIGLAL[F) 2 IR M B hr 2 Z IR AL, i 1.2

}:’ﬁ:77<[18]0
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Mos0,(NPh™)g(p,-NPh™),(Ph"NCMeNH),  [Mo,0,(NPh™)g{,-NPh™),{PhPO,),H]

1.2 AN AR 1SRRI #h 2 2 SRBER IR SR 4T )

R R A2 T POMs AT HLATAALIISUNG Dl Tl I ORI R BAT AR B T
AHATAEADTITN POMs FIOEE IR, TERHEREGY), EEAPR R E
Se R AL T, BRI R T — LS G 2 R REAT B, (HAEIX
SERC SR T IR AR D> EANIEIIRR, FATAF POMs-A HLA A4
BHRELENE T T IR BT R A
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1.2.1 ZEEBITHIE

FHREIE 4 8 25 7 (40 M = Mn(II), Co(IT), Ni(II), Cr(III), Fe(IIT), Pt(IV), Pd(IV),
Au(IID) K IR POMs WLk S Mo 5 W JERZ TR £ 48 POMs,
[ XMW 11040]™, SXAEAAT LG I FERMEAL L, BT LS NG

YA Keggin 45441 Dawson 4544 2 BRI B T IR EEFEMERT, Wk LA
ANEU MOs 5, TEANRISR A A2 212, XFh 2 R AT — € MO e ST, W]
5 &)@ BT ER A 21 AT A . Hill SRS 41HRE T Py(IV)I), PA(IV) 29, Au(1ln) 21
PRI BRAL 24 22 BRI A4, Cronin PGB AHHGE TR A WA Mn BURWEC G4
(221, 5 1 2 P RIHUAR 1 Bl R JE A 3d-40HAR L A4, AT 1) Kortz 481
41 2005 4F #fE T — N H 20 A Cu g MW E P OE T
[Cu20CL(OH)24(H20)12(PsWasO184) 1%, XA SR IS W45 T2 — 0% B
TR AR AL DL 255 T 1] B HATYE A & ). Kortz 75 2009
FARIE T [Cu20Cl(OH)24(H20)12(PsWagO184) 2543 T [ ) CIAT ( TEF Brit AR
A PRTC G 080, BRI T 1 3 B B 1 AT 1 il R LL [ X Ps W 300110) 5 H (8] B 25 1
(Na*W BLH Ca?*. Lo(ID)SEHA) 2 Helf fe i Em . £ RBUEZAU BT {PaW 1o}
T TS, U ARGE TROP - R B {PaW ) o B TR, =
R VRSN EGY), 2T 2 RICHEMIRC S Y. ARy E
SRR T HAL I (PWoy 431, 1% BOSIHGE T — R FI LA {PWo} 43
TN B AR R G 5 ) K B R 1) 2% 22 IR A I 21 2 ) A4S 31— BB i Sl A A
EEZ INIWELYR

B 2 IR ICHUB M R A R, N AT BB G i 7 < (o 3d-40) AR T &
Vi, 4@ 2RI A Y & AN 8 s o vT Re b IR R 2 4 e v
Santiago 7E/KFASAF FAHE] T — 485 2RI 3d-4f BLESWIBY. B T HEALFIDG 1k
e, NATTSE S A2 X S e A W G o« £ R RS 2] T AN S NS 3d-4f
TR B TR A YB%), (Haen)eNaisKo[DysFes(H20)12(SiW1003s)s]-34H20 (1) Al
Ki3Nai7[Haen]s[ TbeFes - (H20)12 (SiW10035)s]-40H20 (2), L4540 1 1 2 &[RRI,
Wkl 1.3 s . KNG E YR RGN, RV A A IR . pH B R R Y il R
MNEAYIRIERGR R T EEAEN . SRERE, SERIFS Z R0 3d-4f LAY
MBI AL, FEANZ AR VR ] DUR FEIX SL e & W IR Y FH v e
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