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M B LUMRRZMALE (CGHNCHCO;, BHPyb) Nfittk, 7 pH2.5F13.5 TAHE
BT 2HEEY LT TEINMASNLEEST, BE TERSYNHERST SR REC
(Pyb)s (ClO,)s + nH,0 (RE=La, Ce, Nd, Sm, Gd, Dy, Er, Y) fl REsCu;2 (OH)z (Pyb)y
(CIO) s » sH,0 (RE=La, Ce, Nd, Sm, n=32; RE=Gd, Dy, Er Y, n=28). WZT N&*#
KR, 4 BIA Pyb, Pyb f Cu?* 8 Mn?*, Ni**, Prb [ZHE&FEAL, (CH)N*
CH;CH;CO;, {#j#F PrbJ, Prb fl Cu?*j5, f-f M R HEE RYOC R, SRR, FEpH2. 5
3.5 T, Cu* Hfif Nd**+-Pyb h R B R BT IR TREN K, AW EMR. cu® 3t Na**-
Profk &, Mn** (E{ Ni**) It Na**-Pyb ik R R @UERERYOE S TR M, 40 THAEK
ERFEETASHERMEESYERMLER.

X®iE o BE, H, HEBMELY, - BREKRT
SH¥#E  0627.3, 0614. 33

HM& REY, Cu*"#y{b& ¥ REBaCu0e. . R A N T H B S MBI SR &
B, AMTHXBUEUH SR FHEHEATIERVENTRXBOEEN, hTE
R HR, NEBRTEMRE RE, Co" M REBESYIERNITIERY, B—FAERH
R IE. BIERBERN T FREEME, FHELBEFERTUEN S EXHE, B
AT EMRRETRY. 4 FREMBAE BT EZ — R ELHFEKIE REY, C" HET
SFHE, ERRERBESY. HHE, 8ME RET, " RERREVAFHELENLK
BIER N Y. B RE™ & Co?* B 2 FI8 K, — MR R BEF i A& 5 45 RE* & Cu?*
BERIHI R R RF (—RA N X O), A REA IS RES, Cu HER| — Mo F4. X
LR EREZ], FrRLX KRS YR RS IRS0.

WUZFEGZBRANLH NG, §REEHL (1) Cu (1)HHICa (1) Cu (1)HE
AL E R, A Z BRI 2R (CHNYCH,CO;, R #R Pyb) NELE, &M & REM, Cu?t
WREREEY, RETEMT. LIRS TERSYNVARKERMER. @ Nd**
W f-f R MBRERBOET R TRFRESLSZXERESHERNIXE.
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1 e ERIY

1.1 & W

B EAYRHRTAE =&, FERT 99.9%. HARM A

WEHBRERER IE MY LWMEREILHE. MIEZBRMEE (CGHNTCH.CO,, fAFF
Pyb) REHEEFEBAIL ( (CHy);NTCH,CH,CO;, f§#iPro) ¥t [9] HEE M.

VMR LAY AR & . % RE (NO,3),, Pyb, Prb, Cu (NOj),, Mn (NO;),, NiSO,, NaClO,
B G4 B BC I AL 0. 50 mol » dm*FJ KW, AT EKAY EL B B 7 E A& FRAC R 0. 04 mol
* dm Ay Nd*T KW (IO NaClO, 89 BE/R¥E TR R o H B B B 1 /Y B /R ¥R BFD.
1.2 BReYNER

(1) ¥ Cu (NOy), » 3H,0 (1. 0mmol, 0.24g) FY7K7AW (5mL) HIA Pyb (6. Ommol,
0.82g) BU/KIFW (5mL) &, F 60CH ¥ dmin, R/FMA RE (NOy); « 3H0 (2. 0m
mol) B7KEWK (2. 5mL), PiFE. B|/EIIA NaClO, « H.O (10. Ommol, 1. 40g). F# NaOH
B HCIO, ff{A R pH 8 2.5 1 3.5, HBAWMEBFHETHRES, JLRE, pH2. 5 BER
frib G dh i, pH3. 5 BV W K B 6 R 1.

(2) %I (1) Kk, A Mn(NO,), 58 NiSO, /KAWL # Cu(NOy), KIEW, £ LR 2
F pH {4 T, W A M 4 2 MOAS[E] 3040 4 & 1R Min® BRFE 4 FR BT L A o A O 5K 8 € A
R4E, NTTERRITHMA SR EERMKRERA.

(3) &K () Fik, A Pro# Py, BIMRKERTLE 2 HEHE.

1.3 {YEEFIRIRF &

M. 8. ATENESRAZREP E. AF 240C AT ENMIGNE; LihtithEE
Nicolet 5DX FTIR Y4l =2 . KBr [ 5 B F R %1% A 593 UV-160A A ¥ 5M0] 04306
6B E

Nd** f-f i R R FERBOEHNE . F 540~620nm FiFH A N&* & F TR,
FEREWM Inm, 2R —KBEE (L. RFEFE P B TFRIHE:

Py = 3.18 X 1079}(;)@

Rt e HERREAER. 7K 1/
2 HREHE

2.1 REHMER

B (D B 2K TEITER LR |, 7FpH2. 5 M pH3. 5 &G T
MRS LFEREALFE RECu (Pyb);s (ClO)s « 5H,0 J RE¢Cui; (OH)y (Pyb)y,
(C10) 5 * nH;0 (=32, 28). FHBHR, RNEKE pH RH, BEMESGYEFIRK. pH
BAHER, BT OHBTHRERK, BH¥5 COO R &R B FRL,L.

B (D FERBIM&ER REY, Ma?t (B Ni*) 4315 Pyb BRMELEY, K
RAERBEAY. REVLINGT AR, TRMMFERAEZL & ) FERBENREK,
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R|EILR S TERBAESREARME 1 TR, TRFBIGRE RE™, Cu** 255 Pro
M S . 8 Prb 5 Pyb R, EAREEH REY, Cu*H R —A4GFh.

21 REeMELE WK

Tab. 1 Elemental analytical data of the complexes

'ﬂ: ﬁ % we/ % wn/ Y% wN/%
LaCu (Pyb)s; (ClO,)s « 7TH,O 28.04 (27.81) 3.02 (3.27) 4.83 (4.63)
CeCu (Pyb)s (ClO,)s + 7H,0 28.16 (27.79) 3.09 (3.23) 4.80 (4.63)
NdCu (Pyb)s (C1O,)s « 5H,0 28.19 (28.39) 3.10 (3.06) 4.81 (4.73)
SmCu (Pyb)s (ClO,)s « 5H,0 28.15 (28.27) 3.02 (3.05) 4.65 (4.71)
GdCu (Pyb)s (ClO,); « 5H,O 28.10 (28.14) 3.10 (3.04) 4.59 (4.69)
DyCu (Pyb)s (ClO,)s « 5H,0 28.07 (28.04) 3.05 (3.03) 4.60 (4.67)

ErCu (Pyb)s (ClO4)s « 5H,0 28.01 (27.95)
YCu (Pyb)s (ClO,); « 5H,0 29.52 (29.49)
LasCu;z; (OH)2 (Pyb)y, (ClO() s + 32H,0 16.80 (16.77)
CesCuy, (OH)z (Pyb)y, (ClO4)1s » 32H,0 16. 40 (16.75)
Nd¢Cu,, (OH),, (Pyb),, (ClO,); * 32H,0 16.82 (16.68)
SmeCuy; (OH)z (Pyb);, (ClO) 4 » 32H,0 16. 83 (16.58)

06 (3.02)
08 (3.18)
95 (2.89)
82 (2. 88)
69 (2.87)
72 (2.85)

56 (4.66)
85 (4.91)
70 (2.78)
80 (2.79)
67 (2.79)
62 (2.76)

GdsCuy; (OH)z (Pyb)y (ClOy)ys * 28H,0 16.58 (16.66) 2.71 (2.73) 2.88 (2.78)
DysCuy, (OH)yy (Pyb)y; (ClOy)s * 28H,0 16. 49 (16.58) 2.61 (2.72) 2.70 (2.76)
EreCuj; (OH); (Pyb)y2 (CiO4))6 « 28H,0 16. 37 (16.50) 2.52 (2.70) 2.62 (2-75)
YsCuy, (OH), (Pyb)y, (ClO,) 15+ 28H;0 17.99 (17.32) 2.82 (3.16) 2.96 (2.87)
Nd (Pyb), (ClO,); + 4H,O 21.30 (21.31) 2.80 (2.81) 3.40 (3.55)
Mn (Pyb); (ClO,), 37.80 (37.91) 3.10 (3.18) 6.20 (6.31)

Ni (Pyb); (ClO)); » 4H,0 27.70 (27.84)
Nd (Prb); (CIO,); + 4H,0 18.41 (18.55)
Cu (Prb), (ClO.); » 2H,0 25.47 (25.69)
F: BEANTHE
2.2 5bKWR

HBAMFE G MEEY, L/EERMELY. FRERESDHRERIIES T
% 2.

ALK Pyd B vaccons R vicconr 7T HIAF 1637cm 'H1 1377cm !, PIE Z 2 A v 2 260cm .
BB Y K Pyb £ 3370cm ML AR A R, BB &M R FEEKS F . X 524
Wre& SRAHSRE, Pyb FAYKAF 2 i T L 102 72 4 5 IR 8 AT 3.

A5 ¥ REsCu;; (OH)z (Pyb)p (ClOg)ys * nH0 BIELLHPYE i HF vasceor N HIE (L F
1630cm™) , YLBAREE HFEE —MBEATER, BE v (~1391em™) Z EAv S ~239cm™,
EB BRI Ar (260em™) /) 21em™, RIPRBESSBE FRIMTUGE AL XREEY
Av (239em™) BE T Hr RELALATEL G 4 (Mn (Pyb), (H,0)3] Cl, Z¥REAv (234cm™)0,
MRS P HEMRERMT BN AFR, XMHERS X FRGEEWMTTBER
—%.

70 (3.67)
50 (4.41)
33 (5.35)

.54 (4.64)
.70 (3.61)
.74 (4.99)
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Tab. 2 Absorption bands for the carboxylate groups J/em't
RE RECu (Pyb)s (ClO)s ¢ nH,O RE¢Cu;; (OH), (Pyb);, (ClO,)s » nH,O
Vas(coo} Yscco0) yAN Vas(coo) Vs(co0) Av
La 1637 (3&) 1405 (38)) 232 1630 (3§D 1384 (3&) 246
1686 (> 281
Ce 1630 (3&) 1405 (38) 225 1630 (3§D 1392 (3&) 238
1686 (@) 281
Nd 1630 (38) 1405 (G&) 225 1630 (38) 1392 GR) 238
1686 (&) 281
Sm 1630 (3§) 1405 (38) 225 1630 (38) 1391 () 239
1686 (&) 281
Gd 1630 (38) 1405 (38) 225 1630 (3R) 1391 GG&) 239
1686 (&) 281
Dy 1630 (3%) 1405 GGR) 225 1630 (3&) 1391 (GG&) 239
1686 (&) 281
Er 1637 (5%) 1465 (3%) 232 1630 (38&) 1392 (5%) 238
1686 (J&) 281
Y 1630 (3%) 1405 (G&) 225 1638 (38> 1390 (i&) 238
1686 (H) 281

AL & #) RECu(Pyb);(ClO,)s » 5H:0 BYLL IR B+ vasceorr B WA LT 1686em™ J2
1630cm™, e 3L F 1405em™t, Av4r 5% 281em™ [ 225cm™. 0] JLEC L4 & 7E 1E P4 MR EL L
EARRE, BPRKRFFHFRE. B RERATF 1630cm T K F 1686cm™, 1 H
REMTPHARETBERTENEMAKRE, IFHRERS X HERRBEEHITRER—
7.

2.3 f-f BREPERTBWBCEBTFR

RIEER, BT - MEFREIRFHREMY, RRTEERS, HAE®HL
BT RABEFEARTEL ., BRI EAIRTFERE P (EIRBUEE ) 20X % L84
BSR4 8ER,. IRERABRYKRTE BRABKIAETEIRLESY
AR B UM R AR A R 61 0. A SR A N3 -1 B R RIS A AL, IRITHE
B Y89 A RAE G

Na'™ &4k R R BT RYOE ISR, BRRBER Gme) - BRBRH R H
HEY Cned) . RFBE (P FIFR S

B 3 W40, Na** K& E B KRR AL TF 574. 9nM (emeed. 530, X FH 0
F Nd* 94 Ls.o—>2 Grj2* Gs o RYHE R BUERIE. BEE Pyb B9, AL B B RBEII K+ Ara
K 575.2nm (emex 5. 65), RFBFHKSHE 7. 85X 10°FFF 8. 76 X 10°. X LeAF (L T EH
Pyb Fif) COO B T &R 4 H.O T &5 Nd** BLfiL.

] Nd**-Pyb R ZRH IO Cu*t, I RBRKREEVLEEAREEL, H endl [FE
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#) 5. 65 MK E 5.95, P{EEENA 8. 76X 10K FE 10. 36X 10°.
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Tab. 3 The hypersensitive transition spectral data and oscillator strengths of Nd** in aqueous solution

7.3 E3 pH Amax/NM &/L ¢ mol! « cm U&7 B /nm PXx10°
Nd3**-H,0 ~3.5 574. 9 5.53 563~595 7.85
Nd**+-Pyb (2: 6) ~3.5 575.2 5. 65 564~595 8.76
Nd3+-Pyb-Cu?* (2:6: 1) ~3.5 575.3 5.95 564~595 10.36
Nd@3*-Pyb-Cu** (2:6: 1) ~2.5 575.3 5. 95 564~595 10. 36
Nd**-Pyb-Mn?™ (2:6: 1) ~3.5 575. 2 5. 65 654~595 8.76
Nd3+-Pyb-Ni?* (2:6: 1) ~3.5 575. 2 5. 65 654~595 8.76
Nd3*-Prb (2: 6) ~3.5 576. 6 6. 58 566~598 11. 5
Nd3*-Prb-Cu®t (2:6: 1) ~3.5 576. 6 6. 58 566~598 11.5

BB L N R FIREHE Cut B IMA RN BERB/NR IR, W Cut AR
M5 Na*HREGLEY Pyb B3R R, i HA R T N+ (B3R, XRERHERACE
W ER. X-FEREGEBRITERA, EXHZETERBINERE, & Cu®, REY
HIZRERBESY (XHELERFXHRS).

ML (1) B[%, pH2. 5 A1 3. 5 BF& 4 T3 EIMAL &4 53 78 RECu (Pyb)s
(C10,);5 * nH,0 ] RE¢Cu;; (OH),, (Pyb),, (ClO,) 5 » nH,0 T Nd”—Pyb-Cu”ﬁi,%%EiXﬁijﬁ
PH &4 F RS Rk FiRE T 2MF, XEEEAFEMESY S NE FFERL T
BEAR DL 2R

B Mn*t (g Ni?*) fR# Cu*t. {8%) Nd**-Pyb-Mn** (F Ni**) &R, Hi-f #RH
BRIE MR I 30HE S P E 0% 3; A Pro AR5 Pyb FT{8 Na**-Prb-Cu* (K R £-f # R 8K
A ERIR R PERE 3. AR I, X HIE KR FIRE Nd**-Pyb-Mn>* (&
Ni**) 5 Nd*~-Prb #[F], Na®*-Pyb-Cu?* 5 Nd*~-Prb AH[F]. RAALL Pyb HECHE, LB
& RE*, Mn’" ([ Ni*") WHEBEEY: LU Pro JECHE, BIHEBIE RE R Cu' )
ZEREAY. XHZEHS (2 M 3 FBLER-E

AT, f-f R BRI R WOEIE T 1R R BE & B U LAY R £

g % X ®
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Synethesis and Characterization of Heterometallic

Lathanoid (I ) -Copper ( I ) Complexes

Wu Yuluan *  Tong Yexiang Yang Yansheng Chen Xiavining

Abstract Two seriess of RE3*-Cu?* complexes containing pyridinioacetate (C;H;N*CH,CO;, ab-
breviated as Pyb) ligands have been synthesized; the empirical formula are RECu (Pyb);
(Cl0y)5 » nH,0 (RE=La, Ce, Nd, Sm, Gd, Dy, Er, Y) and RE;Cu;; (OH), (Pyb),
(ClOy)s » nH,0 (RE=La, Ce, Nd, Sm, n=32; RE=Gd, Dy, Er, Y, n=28) respectively.

The complexes have been characterized by elemental analysises and IR spectra, The absorption
bands of the f-f hypersensitive transition for Nd** in aqueous solution in the presence of Pyb,

Pyb and Cu®*, Mn?*, Ni%*, Prb (trimethylammoniopropionate) , Prb and Cu®* were invesigated.

The results show that Cu®* can enhance the oscillator strength of Nd**-Pyb aqueous solution, and
the increased value is the same when pH value is~ 2.5 and ~ 3. 5. No influence of Mn?* or
Ni?* on Nd3**-Pyb and Cu?" on Nd*t-Prb systems have been observed. The correlation between
the change of oscillator strength and the formation of heterometallic complexes have been dis-
cussed.

Keywords synthesis, rare earth, copper, heterometallic complexes, f-f hypersensitive transition
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