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ERI IR R ES BRI, Keggin FHREB L —FMBHEFEEY . ITEFHBFEE
B FER-ZFALSHEY, AEARFAESR T 33HE. TEBRAFIERFFORE,
REHMEMFEAIFRERFRENLESRG . TMAXREBREEETER&E. A TFILEY
AERE BHHESFEISERES TEERFAFILELVARE SR . HIEHRE
T Keggin &) & BRI BHEBRM R AFHERT . BT HE Kegein FHHFELR
T3 B R B R B R AR R B . AR T B N- R AR RS LR AR (NMP )0
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1.1 {egsfoik sl
C, H, N JLE 5 7 1 Perkin-Elmer 240C JTE 4 #7{{ L#4T. Ge, Mo, W LE S EH

o M- 1990-04-23,  frERcHE A HH. 1599-09-06,

E# G424 (N 2960100 BN E I EAMNEE NI MENZaRHPLEE WA,
« EHERN.
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e 774 X OH ik ¥ ¥ B LT

Jarrell- Ash 1100+ 2000ICP W18 . IR ¥R BRI FPEHR . & Nicolet 1705X FT-1R ¥ i{¥ M)
5. ®EHETHHKH Shimadzu UV-240 5077 WAL (WIS, MgO JE . ¥R ESR jifH
Bruker ER-200-D-SRC #E{{ 52 A%, 7& X- B TE. dE4:4#: Y64 #E 7 A oo 38 Q-Switched Nd-
YNG 3 ¥ 38815, o8 Bl ¥ b A 4748, HiGeW 1040 * nH,O F1 H,GeMo,:04; + nH.O #
SRR ) &1, H,GeMoy W0y » nH,O 1 H,GeMoW;, 0y, » nH,0 T E8 & .
1. 2 L8hhE

1. 2.1 H,GeMosW,0,, « zH;O BRI &

WHT EEF 11.2 (4 mmol) a-Na,;GeW,0, + 18H,0UMEY 30 mL K iFHbinA 2.9 %
(12 mmol}ffj Na;MoO, *» ZH,O, Fj 6 mol - L'y BR 1R pH (B 5 1. 5~2. 0, BEde 20 434,
HAZEMRER. BEREAMRE . MAKE, LEEBIAMKARE, TEMMIER Ge:
2.48%; Mo, 9.93%; W, 57. 4. .8 HETFIMHE R Ge 1 W:Mo=1:9:3,

1. 2.2 H;GeMoW 0, » nH:0 BRI

1. 45 ¥ (6 mmol}Na;:McD, « ZH.0 #§F 30 mL Kh, F{ 6 mol - L 'E: KB RIiG ¥ pH B E 5~
5 5, # FIMA 18 ¥ (6 mmol)Na;GeW ;03 » nH,0U'3, K 6 mol « L™ 'tb B iH IS pH=1. 2~
2, W20 4%, AZMMRER, BIARFCHRE, MAKKE, LXEHIMRESME. T
RAMTEER :Ger2. 4153 W,66.7; Mo.3. 1L 4T A4 .8 . HEFHEHLIGe: Wi Mo=15s
11:1,

1.2.3 HRELeHHtE

BEHTF M 20 cm®.50 mmol » L7'30 HiGeW 07K BERE P 4B 10 0. 2 mL N- B Al ng 45
M., YA E, g, "EEZSKE 24 /M ef T2, BRI K, AL#E-KREH
FICZE: K=1: DELR, BALARE. HERYBRHHBERAMBIRAEFES
B, EELEYSTHHEHESEMAR. AN EeEFmR. LR EE, B
ZRIBERY,£C, H, NTEAIT, RA4FARFC H, NTESENTE L BH5AN
HigfH.

® 1 HFELA IR
Table 1 Elementa]l Analysis of the Title Comopunds

compounds [ od H M
[MMPH JGeMog2Oun = CHHCN {13 11.48(11. 45> 1. 88(1. 862 3. 01(3. 04)
[WMPH],GeMoyWiOu » CHyCN 23 8. 58¢ 8.53> 1.39(}1. 39 2.23(2.26)
[NMPH]GeMo W1 Oq0 = CHCN (3 8.11¢ 8.07) 1. 33(1.31> 2.11¢2.14)

[NMPH]GeW 2040 « CH3CN (4 7.88( 7.86) 1.29(1.28 ) 2.04¢2. 08 2

1.3 JEERfEXSAERN

EEGRENRAERESERARETRE, §FH, f 100 B 7. — G EEm
WX L% Kurtz §I Perry |HMFEN, RABEAE RS, URR_EHKDPI WS LY. ¥
EMEHBH_MFRASEE, RERFERAHTE, BRNESHLYM _MERESR
B, T R PRK A S, BBEEREBUR A MR RS . S B Sk 2R YE R A Maker SR8
BU, SR AER, AFRMEREANSLONFTERE. LEREBLESUN=HE
KR WEA 1064 nm M#EMHAT, ZHrEREMS AR 11. 9 MW « cm?; SHIELH:
WY 14. 3 MW = cm™?, XM T B 250ps,
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=6 1 $HBHH HiGeMoi2, Wa0yo + mH0(n=0, 9, 11, 12)F
N- FF 2 1 s R 1 (5 TR L 1 & o, RN SEERAE R S HE R BT - 775

2 HBR5ihe

2.1 £Ispdis

REASHEANERALIMEEFEREEREATER 2. SRR, ZRFIBRER CTP
w5, HAFSHEREBRIELY Keggin iRk, R ETNHERFREHREBIR.
SREREL, FENFTERRERUENRETUS, SR ERYBAHRERER—
U, RE CTP REREEIEEFARBREH MBERMTT . e N- PR ALE 5 5 578
e MLy il,. RIAMEE NMP 53 F i) C=0 KRR 48 ,N-C HIERDHM
REWRE, A 1551 em ™' HEEH I T N-H @Ry S iRz, RBALSHP NMP 5HF
HES, URRFHEXSHETFRE.

%2 EBECSWINKRREIE

Table 2 IR Spectra ol the Tite Comp-uun;i cm™!
compaunds Vou bt 01 Vo [M-OB) Vs [Ge-0n ) Pas(M-Cn) Homo "N.C W-CH, N-H
H,GeMo 204 + nHz0 950 aro 798 762
[1} 948 a74 an? 775 1664 1509 1115 1551
H GeMoaWyOyg » nH2 O 987 ara 11 T68
(2) 966 882 aza 76 1664 1509 1114 1550
HyGeMo; W10y » nH20 974 a0 813 76T

(&3] 969 Ba4 74 778 1665 1508 1116 1551

H{GewlgO‘u - anO 975 335 315 753
{4) 470 BEG B28 778 1656 1512 1118 1551
NMP i670 1506 1115

2.2 ®BFKiM

BH"E%% CTP Eﬁ?ﬁ*ﬁ?%ﬁﬁﬁﬂﬁ[sue H,GeW 1,04 » nH;O ﬁsjﬁﬁ CTP(‘D:ﬁU]ﬁ
HEES CTPMMEEE R a T EmE 1; HGeMoOp « nH,0 B .3 & CTP(1)HEMR
A CTP() A E&RR RS B FirmE 2.

L 3ER M CTP W@ R $1 BT, RIFE CTP(OIWB R BB+ oW KT
ESRAAEE, RETES. SERTAHEBEMNFRAAREFE, T CTP)H O—Mo HHEK
THEMMHELEULRE 0 m AR, REAREFZ AFERYEFAEEER. T5SEES
FREBEEARI—KY, ARREEIBARE AT, R0 2EE 4K 4 i # BT R
BB B SR FAES 4, WRAE TR W, YRS CTP 8 R H#H 5k f CTP Ry
WAL, O-M BRI WHEBEET L, H 114 34 640 nm # 710 nm BHER N T —FHH
WA, R WV )W fl Mo( V )—=Mo( VI ) iy IVCT BRXEC, p e B RIS T4 . &
BELEYC RS B P GeW 0,0~ 1 GeMo, O AR FEB T F, AIfE NMPH MR FZ A X
ETEHERER, AaMAFNREFLESIATHE R W Mo ) 5dOHIE L, B
NMPH™ ¥y &1k B B 7 9 JRL -,

2.3 HBFEREXiR

B3Rt ARENERESRIE; A4ME 5 455U CIMAIRBENY

BMERESR . =S MEXENH NEMEESEHR, SREEAEY (3 ESR #f
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Fig. 1 Reflectance diffusion spectra Fig. 2 Reflectance diffusion specira

a,H,Ge-W,;;0,, - nH;O b;colotless CTP(4)
c:irradiated blue CTP(4}
EREMNBHRT Mo BIR#E S, RRE
FETHEFRITHRT, B8N
i ESR Hf i T W B0 B T HE LA T &2, GX AT RE
ZATERERETESTHARTFRAEIRED
FEIFLKHE. LY (LM ESR BENR
B W SR, (B IRAT (110K) & 3R
TWHES. XEATERNPREEFL
BH M LS. REHSEHRL, BHE
HEETREN TR EEHARFY. b
WG EREBNBRERE W HES . RN
R, HREFEHRET, EXHET M ER
BEET, XTXRFEUM“BTRB"Y
#ie—H; FERE, £XHET, AETFH
EERATERTFEENE. AtaW(ORE
i ESR o[ LUH N, FFREA MK, ESR i
RN, RPAHBRENERME, ABFH
MERE FERaEERLYEE. LSy
(MG MK ESR P HIT Mo™ i ik
M, HAQ)REER S RE RSN ESN.
F ¥ ] K18 Mo™* iy g fH (1)g~1. 9325 (3)

a.H,Ge-Mo;;04 = nH, O b:vellow CTP(1)
c,irradinted gresn CTP{1)

i I I 1 T [
0.33 035 0.37
BT
H3 CTP(1) A B ¥ F ESR %

Fig. 3

Powder temperature changing powder ESR
spectta of CTP (1) a.2BBK b.240K
c: 200K d.160K e:130K f.110K

g1=1.934 , ¢y =1.898, 4=35; (4)g,=1.931, gy =1.914, 4=35G; ()P WH{HFEM
91=1.822, ¢y = 1.767, ESR PR HREAENEHKE S, TEEEHFAXEREEE

EREEREHRE.
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% 6 8 FRHH . HGeMow, W,0p - mH.0(=0, 8, 11, 12)H]
N- PRI A R AR RN AR RER R SRR <777
b
b
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i r i T r ! I I i T T
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Fig. 4 Powder ESR spectra of CTP (3) Fig. 5 Powder ESH spectra of CTP {4}
a; 2BBK b, 110K a; 288K b, 110K

2.4 JEERIENPERR

T RERARER, TWKIFEMRE MS5HRGEEX D RAFTMEREEEX,
ESSHHERAMNESET, SdMBEEHRRAEGMFERES. TS5SHPHLERERY
SHG 3R ; FLF Bredas® ek, SEHPYHBERBERNECSDH=ZBrERERE &R
| F 3% 3.

;1 HFEALSH =M RN PHERER
Teble 3 Results of the Second-order Nonlinear Optical Property of the Title Compound

compounds FA—y .Y 1 {esu)
[NMPH],GeMo, 20,8 = CHiCN 0. 016 1.23x10-1*=
[NMPH].,GBMO;WQON « CHiCN 0. 031 2.67x 1012
[NMPH],GeMoy W (04 » CHyCH 0. 059 4.14x 1012
[NMFH].|GBW|=O40 » CHiCN 0. 409 1. 16x 10U

BHEPEEAA, ALEDTFAIA—TEHET NSELSHOEBRB M=k
SYERYTR—TBESHEEFHEMN. L EUEREEM =R S R YR TR, H
TREEER D, REFFETHE-SHR.

it PR K EYHT ERGEENTEINE T A SWAIERMEbEER, BHHK.
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SYNTHESIS, CHARACTERIZATION AND NONLINEAR OPTICAL PROPERTY OF
A SERIES CHARGE TRANSFER SALTS BASED ON
H,GeMo,; ,W,0,; * mH:0(n=0, 9, 11, 12)
AND N-METHYLPROLINEDONE

NIU Jing-Yang WANG Jing-Ping* Bo Yan DANG Dong-Bin Yu Li
(School of Chemusiry and Chemical Engqusermg, Henan Unaersily , Kaifeng 475001)

A series charge transfer salts, [NMPH ],GeMo,., W0y » CH;CN (a==0, 9, 11, 12), were
synthesized from H:GeMo,2..W.0,p = mH:0 and N-methylprolinedone, and they were crystallized out
from CH,CN and water solution, and characterized by elemental analysis, IR spectra and UV spectra.
The resulis suggest that the organic molecuies combine & H* first and then form the charge transfer
salts. Thete is & strong interaction between anion and the organic cation in solid state. The charge-
transfer in the compound will take place under irradiation of light and the anion will be reduced in one
-electran step. The heteropoly blue were formed after the charge transfer salts were irradiated under
light. The results of the second-order and third nonlinear optical properties indicate that both of them
increased as the increasing of the tungsten in the molecules.

Keyword ; heteropoly acid N-methylpyrolinedone second-order nonlinear optical property
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