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Fig. 1 Publication and patent growth on POMs since 1966
to 1996
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Fig. 3 Two novel hybrid dumbbells 1 and 2, in which two POM
(Mos cluster) cages are linked through an extended

mr-conjugated organic bridge
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ARMFIFSFEN, THRERMES S ERGEES
KR, ZERBERPHZEMSF2,Cabuil FA
3@ A [POM(RSH). 1~ /9 -SH EHH — 8V Keg-
gin &MH y-SiW BETEAKRFREB, HI&T
REHEEIL T H y-SiWio-Au THL /B VLA S K40
F2); Zheng FAF R BR T EEELAHBER K -
AVER P HE T ERIGUKE -K:PMoi0s0'?), X £
RN T ARG - BHLA KB LM EE
Bt LR E,

3 POM E{LEHARIIAR

HTEZMREAREMNARSEH RIEAET W4
SR PHEIINA ©, |3 THEMMALFEE, 20
g 70 FRK 80 FERY), HIr LWE T F8A1L
IR S, 5550 R B A iR B S E ARG, W2
ARRBPFANFREEEY R POM FFFR T, R K
#EZ T POM AR 2 SEARMAER. B 1972 %
—1~POM U FEHMKSEEHERERET A L
LI T AL LISk, XAHSE 7 4 POM fE{LAGSLEI T
WAL B & WXCERRE (KR 1), HPJLNEXBHA
MELR L EAE PR, X E KM ERRAE T
Rk —EEw, N 20 e BREH#HEFET
ZoMAF 1R, BT B 232 A AT LRI
EREAR, FEABERMGILDRNE RAEAL%ELR
Tk Eh, EEFRXBRNMNBZBEHIER
- SEAERCE[RRNER (1) ~(3)], UEE
H5ZHWEMNEBRIMIBEBHITER—NMRTFELFN
SEHGEMATE, B 1998 FHRIBLIT SR,
BEEASESERN, BEABER XK POM T A58
HZE (E4), ®IEH B X7 POM B2 55 ARS8 4
TEESEHA, /N0 E R AR AL K2 T4l
BRI L POM BURBRBRAEAL A th 7 T 48 Fixd B
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C.H4 + O, — MeCO;H (overall reaction) (3)

ER LR, Bk POM BAHN BEF AR FEH
U ARG E AR A AR 1T . B 5 & Misono # 7



http://www.cqvip.com

£ 000 http:/iwww.cquip.com]

+ 340 - X #Hl ¥ ¥ %19 %
#1 POM AT THE
Table 1 Commercialized project catalyzed by POM
No. production scale/kt/n system year catalyst plant
1 2-propanol 50 L 1972 HaSiW 2040 Tokuyama soda
2 methacrylic acid 220 G-L 1982 Mo-V-POM Mitsubishi
3 tert-butyl alcohol 5.6 L 1984 H3PMo12040 Asahi kasei
4 butyl ketone-2 40 L 1985 POM Dehigary
5 PTMG 2-3 L 1987 H3:PW 2040 Asahi Kasei
6 acetic acid 10 L 1997 Pd(Te)-SiW12040  Showa Denko (Oita)
7 ethyl acetate ? L 1997 ibid. v
8 2, 6-di-tert-butyl-p-methyl phenol 1-2 L 1996 POM Jilin, Liaoning, Hebei
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Source: Chemical Abstracts
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Fig. 5 Three types of catalysis for solid heteropoly compounds

(a) surface type; (b) pseudoliquid: bulk type (I), (¢) bulk type (I)
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Fig. 6 Various reaction fields of POM catalysis in reaction systems containing a liquid phase
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Scheme 1: A direct activation of N:O by Mn (I} -POM
Mn (I} -POM + N:O — Mn (V) -0 + N
Mn (V) -O + CH; = CH,
— CH,-CH; + Mn () -POM

0]

Scheme 2: A disproportionation mechanism for activa-
tion of N.O

2Mn" + N;O — Mn" +Mn" =0 + N,

Mn" = OMn" — Mn" =0 + Mn"

MnY = O + alkene — Mn" + epoxide

2Mn" + alkene + N:0

— Mn" + Mn" + N + epoxide
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Fig. 7 Modifying action of ESi/\/\ NH: to surface of
Si0; particle and coordination model bonded with POM
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Fig. 8

10 countries with the largest number of POM publications
Source: Chemical Abstracts
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The Research Progress and Prospects in Polyoxometalate Chemistry

HU Chang-Wen* "> HUANG Ru-Dan'
(" Chemistry of Department, Beijing Institute of Technology, Beijing 100081)
(% Institute of Polyoxometalate Chemistry, Facully of Chemistry, Northeast Normal University, Changchun 130024)

On the basis of introduction of the properties and application fields of polyoxometalates (POMs), a review
has been mainly given to the new development of POM chemistry at the aspects of synthesis and catalysis.
The concrete contents mainly include: heteropolyniobates, Ki:[Ti.0:] [SiNbi2Osw] - 16H.0, which contains
one-dimensional (1D) chains constructed by [Ti20.]** and silicododecaniobate Keggin anions [SiNb1204]'¢~, and
Naia[ H2SieNbi6Oss] *+ 45. SH,0, a new POM structure type, obtained by hydrothermal synthesis method, and Sil-
verton type [ GdMo:2042]°~ polyanion and a novel 3D framework formed by Silverton type [ GdMo1:04:1° " anions and
nine coordinated Gd™ cations; hybrid molecular dumbbells consisting of bridging POM clusters with an organic
ar-conjugated rod; an unusual mixed-valence Mo"-Mo"-Fe® compound containing discrete {Mo" (Mo")s}:>{Mo"s
Fe..} -type Keplerate clusters and their 1D linking by a novel type of solid-state reaction at room temperature to
form chains (Necklace-type); synthesis of Moses cluster with a protein size; preparation of organic-inorganic nano-
particles y-SiWio-Au bonded with organic -SH group; starlike nanostructures of POMs, Ki[PMo0:20«w] + nH.0
synthesized and assembled by an inverse microemulsion method; a breathing ionic crystal displaying selective
binding of small alcohols and nitriles, Ks[CrsO(OOCH)s(H20)3][ a-SiW12040] * 16H,0; activation of nitrous oxide
and selective epoxidation of alkenes catalyzed by the manganese-substituted POM, [Mn"2ZnW (Zn,Ws0s4) 2] '*~;
selective oxidative-catalysis of HsPV:Mo0100w in the PEG system; POM-catalyzed synthesis of propylene oxide in
supercritical carbon dioxide system; preparation of highly active nano-composite film and three-dimension order
macropore materials, and their function on the photodegradation of nitrogen-containing dyes and other organic
pollutants; meodification of surface for silicon dioxide and its interfacial coordination state with substituted type
POMs. In addition, eight typical industrialized projects involving POM catalysts, three catalyst types of solid POM
and several reaction fields during catalysis processes are summarized. This paper also includes the analyses of re-

searching actuality for POM chemistry in china and prospects for them.

Keywords: polyoxometalate catalysis green chemistry nano composite films

interfacial coordination
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