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Table | Composition of Compounds(%)

RE C H thermogravity
compounds

exptl. calcd. exptl. calcd. expt}. caled. exptl. caled.
La 21.46 21.49 55.47 55.73 8.01 7.95 74.69 74.80
Ce 21.61 21.62 55.49 . i 55.61 ‘ 8.01 7.96 73.51 73.44
Pr 2l.6.7 21.72 55.48 55.54 8.02 7.95 73.91 73.76
Nd 2211 ° 22,12 55.16 55.25 7.99 7.90 74.23 74.20
Sm 22.85 22.85 54.74 54.73 ‘ 7.91 7.82 73.49 73.51
Em 23.02 23.03 54.24 54.60 7.79 7.81 73.58 73.33
Gd | 23.62 23.64 54.14 54.17 7.81 7.74 72.47 72.75
Tb 23.85 23.83 53.73 54.03 7.1 7.72 71.54 71.97
Dy 24.25 24.24 53.45 53.74 7.65 7.68 72.09 72.18
Ho 25.51 251 53.51 53.55 7.63 7.66 71.64 71.92
Er .24.92 24.78 53.14 53.37 7.64 7.63 71.21 71.67
Tm 2495 24.96 53.25 53.24 7.74 7.61 71.23 71.49
Yb 25.41 25.42 52.07 52.92 7.42 7.57 70.83 71.06
Lu 25.62 25.63 51.63 52.77 7.43 7.54 70.46 70.86
Y 14.89 14.90 60.36 60.38 -8.82 8.63 80.91 81.08

= BAWARTFLE

R T A LRAYEE EREROKIE 10mg/ m)HRKNY nn " BREEGRIOH BEK L
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#2 REHNERESYR " KTBEE(m)
Table2 =m—+n" Absorption Band of Ligand and Complexes

complex La { Ce ‘ Pr l Nd I Sm [ Eu ‘ Gd | Tb LDy J Ho

2 max 2163 2175 2171 2163 217.5 2175 216.7 2150 2167 2175

log ¢ 4.49 4.83 4.64Wk4.62 4.40 491 448 4.57 447 4.64
Er [ Tm | Yb | Lu | Y | HA

2146 2175 2175 2167 2167 220.0

440 417 383 386 376 4.l

REYEZBERNE LAY KBR PN ~BRTREOLHE, B Pr. Nd. Ho, Er
%J@JFIJ:F% 3' ﬁ'{ﬁ‘ Nd3+( 4I9/2—’4‘1-5/2)‘ HO:”( SIS*SGG)* Er3+( 4I15/2—’4}111/2‘ 4G”/2)|’|"J
A 2 A KT MR S W BT (IR IE iR B A &1 ANI<2,IALIS2,A8=0), WAL IRL Y P Ay L8]
TR LE KA S F B0 2~3 i, T B R RO R AT R R TR, B R AR
THEMERWEK. B Sm 0 Er MRAYN AR TRBEMR T KA EFRE 2B, H
i L RAYHEELR, F30H © SRR X EY, MR TM 4rEERM L
5 55, 5p YUBMBFRR R0, R figmnt 400 FIME R R 2 ©

F3 HLEEFH FRTREE (M)

Table 3 f~f Transition Absorption Bands of Rarc Earth Tons
aq. ion complex aq. ion complex
RE - RE
A & 4 £y P £ P £y
584.2 2.10 590.0 1.60 860,0 3.79 870.8 2.81
476.7 4.11 4825 3.15 795.8 " 6.06 798.3 8.99
Pr 463.3 4.77 469.2 3.52 ! Nd 7350 ° 6.90 . 743.3 6.54
438.3 10.26 444.2 7.84 ‘i 1 726.7 5.31 o 735.0 5.47
216.7 14.37 / / j 570.0 6.60 582.6 9.52°
‘ 516.7 4.13 524.2 3.90
3433 4.19 355.8 3.96
340.8 2.77 348.0 3.12
aq. ion complex aq. ion complex
RE — RE -
A &, A £ A £, A &,
635.0 3.36 643.3 3.56 654.2 2.34 » 651.7 234
531.7 4.80 536.7 3.90 525.0 3.51 520.0 8.27°
Ho 480.0 / 484.2 221 Er 489.2 222 486.7 233
446.7 | 417 450.0 11.30° 380.8 6.02 377.5 14.94°
410.8 2.70 415.8 2.69 365.8 218 364.2 3.52
356.0 / 360.0 5.72 ' / / N

*  supersensitive transition
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fE RE—O BREETRBEM SR, Av ITA, RE-O @ItMMNBL. # o f-NHEREESY
e Av LN 96~ 102em™, 4N 154cm™, X RW K5 RE-O 4 F TN Fi4F
4, {HM La B Lu B3 B FLEM BN, REM S COOTRMLMEMBER S M.Av 13 R 2
LRI, X R W] RE 1 4/1LF 515 T RE-O H#INY L.

EERRB I P RERE R B FMRLF AR, SN R (REFRTIN AR
FR), BADERA CEFRRARRIFR) SIUR . BB ROOIE X5 B 0 SRR X Fk (e 457
PRSI BRI Av VIR F, PR M TWBR TR E KNS ME, 312
HFRIREREE (ANENER), v, RGBS R 8l, T v, GHMREECY 185, Av IR, Bl
XU C A FIEA U RO S T C-O 4RI R UL TN, Drah 3 A0 (R B 30 i 1Ak

R4 ESWEOLIKBBREEE(em ™)
Table 4 -IR Spccltrum of Complexes (cm™")

complex Ve=c vepo veoo Pe-cn
Ligand 1629.55m | 1687.41s / 817.67m 761.74w
Na 1643.05m | 1554.70s | 1405.00s | 809.96m 779.10w
La 1641.13m | 1504.20s | 1402.0s 809.96m | / 779.10w
Cc  |1641.13m | 1506.13s |1403.92s |811.88m / 777.17w
Pr 1641.13m . | 1500.35s | 1402.00s | 809.96m / 779.10w
Nd 1641.13m | 1506.13s | 1405.85s | 811.88m / 7747w
Sm 1643.05m | 1504.20s | 1405.85s | 813.81m / 771.17w
Eu 1641.13m | 1506.13s | 1405.85s | 813.81m / 777.17w
Gd 1644.98m | 1509.99s | 1413.57s | 815.74m {794.53w | 777.39w
Tb 1643.05m | 1511.92s | 1413.57s | 815.74m 794.53w | 773.32w
Dy 1643.05m | 1511.92s | 1415495 | 815.74m | 794.53w | 771.39w
Ho 1643.05m | 1513.85s | 1417.42s | 819.60m |794.53w | 769.46w
Er 1643.05m | 1515.77s | 1417.42s |817.67Tm {784.53w | 771.39w
Tm 1643.05m | 1517.70s | 1419.35s | 819.60m | 796.46w | 769.46w
Yo 1641.13m | 1510.90s | 1412,50s | 811.88m | 796.46w | 779.10w
Lu 1643.05m | 1519.63s | 1421.28s | 819.60m 796.46w | 769.46w
Y 1643.05m |1517.70s | 1419.35s | 819.60m | 796.46w | 771.39w
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0 c00- Av S s
670.0w 649.89w
‘ , / /
673.03w / 490.0w 154.7
L S
659.54w 649.89w 501.40w 102.20
L S
675.93w | 649.39w 501.40w 102.21
L S
661.46w 649.89w 501.40w 98.35
L S
673.03w 649.8%9w . | 503.33w 100.28
L S
673.03w 645.839w 503.33w 98.35
L S
/ 649.89w 503.33w 100.28
' L H
673.03w / 503.33w 96.42
L H
659.54w / 501.40w 98.35
: L H
, 655.68w / 501.40w 96.43
L H
657.61w / 501.40w 96.43 '
L H
653.75w / 501.40w 98.35
L H
655.68w / 501.40w 98.35
L H
651.82w / 501.40w 98.40
_ L H
655.68w / 501.40w 98.35
L H
653.65w / 501.40w 98.35

* S, =v,(complex)-v,,(Na), S,=v,(complex)—v,(Na); L-Lower, H-Highcr, S—Samc

N AvE/NFEIEE, PRSI R R AL IR EE N v, AN v, {HL5F BT AT T B4R 04 A1
REfE; XEBREF R RIBLR N v,, 70 v, (AR T SRR DA, R NIFREC & ST RO AL 1
Voo T v, (E143 BUEAUFN TG T SAERAOARRE AR T X AR S U B AR A v, 70 v, LIS BT
MATHEMNHMME @ . BERITAN o f-RERBRFHLESY (La—Eu) FREAHE
DR ARG AL R MERLREY (Gd-Lu, Y) HREEA LB &I
WRALERTFE, HTRERAMERNOAR, Bh & LAl 4 9o S0 B B m AXUR
ERTE MEFLRSYMURKERNGEE, EERFLIEARHARML BTHE, £
ks e te L 2T MR SIS B R R L .
M. BESWeiiaEtt

L&Y R B UL Eu—Gd HF S HEE, ERFLREWM 150CHEH R85
A L EHY, 7 DTA 4R A — R (370~ 500C). WP HLREHUMN
150C Fiasr Z8 R EHHAA, DTA 4 LA — MRS (400~420C) B IHRME
(270~290C; 470~510C)., GEMPBRELENBRTIHE, MEES LR TFAREMWRM, /i
SRR et B AR ESENO T RAY. HLHEETERRA L EEY R 3T FREE X
M NEEHRTEE. HMENEE, MES RS XFREA DGR AL A8 77
fE, BEHRIE. B BALETR 4OLFOMMBRE T RE-0 #NTIE, MRS T RE
H C-0 WIIEL, WEGERLREYE B,
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SYNTHESIS AND COORDINATION PROPERTIES OF THE
RARE EARTH COORDINATION COMPOUNDS OF
a—ISOPROPYL—-{-ISOBUTYL ACRYLIC ACID

Ding Jianping Yang Yansheng

(Department of Chemistry, Zhongshan University, Guangzhou 510275)

The coordination compounds of a—isopropyl—f—isobutyl acrylic acid with fifteen rare
earth (except promethium). RE(CyH,,COQ0),, were synthesized. The bonding characteristics of
RE-O bond and ¢oordination properties of cafboxylatc were studied by UV~VS, IR spectra,
TG—DTA thermal analysis and X-ray powder diffraction analysis. The RE-O bond of
coordination compounds is mainly ionic, but with some covalent due to the participation of
4f electrons of lanthanide ions in bonding, There are two different carboxylate coordination
modes, for the light and medium rare earth compounds (La, Cc,'Pr, Nd, Sm, Eu), the
carboxylate coordination is of the unsymmetric bridging bidentate binding mode, for the heavy
rare earth compounds (Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu, Y), of the symmetric chelating
bidentate binding mode. Thus, the coordination compounds appear in two different X-ray
powder diffraction patterns and two different thermal decomposing processes, and the thermal
stability of the compounds decreases uncontinually from La to Lu.

Keywords: acrylic acid rare earth complex coordination  structure



