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Chemical properties of rhodium( II) acetylacetonate
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Abstract: Rhodium( II) acetylacetonate [ Rh( acac) 3], a precursor for preparing Rh layers by CVD technique, was pre-
pared. Its spectroscopic properties were investigated via UV-vis, IR, 'HNMR and MS and its thermal decomposition be-
havior via TG— DTA and GC—- MS. The results show that, Rh(acac)3 is a low spinning and inert coordination com-
pound, the characteristics of carbonyls in the ligand disappear due to the formation of conjugate T bonds in Rh** —acac™
chelating ring, after bombarded by fast atoms, the coordination bonds break and the organic covalent bonds are splited
with the formation of '®Rh* | chemical shifts of H nuclei go downward to low field because of electrom attraction of Rh**
and electron-cyclic effect in the chelating rings, and it sublimates and decomposes at 247 C and 245 C in air and argon,
respectively. Series of new complexes, different with the temperatures, appear in the course of the decomposition, accord-
ing to which it is suggested that a better deposit temperature should be 300 C when plating Rh layers via CVD technique
with Rh(acac) 3 as the precursor.
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Fig. 1 U V-vis absorpbance spectra
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Table 1 Infrared spectrum of Na(acac) and Rh( acac) 3 (em™ )
Na( acac) Rh(acac) 3 Corresponding Na( acac) Rh(acac) 3 Corresponding
3 073.89 3077.15 W CH) 1 012.09 1022.71 P( CH3)
2 987.42 3 000. 61 912.28 936. 70 VC—C) + MC—O0)
2 954. 65‘ 2 967. 81‘ W CHj) 792. 19
2 919. 66, 2 921.62) 767.63 775. 89] e
1 668. 98 v C=0) 700. 31] V(€ —CH3) + Ring deformation
1623.79 1 569. 38 VC—O0) 674. 66 + ARh—0)
1 510.09 1 518. 64 N €—C) N
656. 10 662. 87 H3;C—C
1451.81 8(C—H) + C—C) \0
1 409. 85 1 383.36 8(CH3) 647.50 Ring deformation+ Y Rh—0)
1235.37 1270. 94 V(€ —CH3) + C—C) 465.96 V(Rh—0)+ Y C —CH3)
1 205.09 1201. 82 8(C—H)+ V(C—CH,;) 434. 84 Ring deformation
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2,4 M . SR R A5 B SR 55 M I
P 1 ST S AE R AA 2, 4 R 3, FIRRAET
S FWENIE R, Btk g r
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Table 2 Thermolytic products of Rh( acac) 3 in

air at different temperatures

#*3 WSS T Rh(acac) 3 IR T EF=Y)
Table 3 Thermolytic products of Rh( acac) 3 in

argon at different temperatures

Percentage of peak area at

Product different temperatures/ %

250 C 300 C 400 C 500 C 600 C

50.28 62.96 53.15 52.55 46.66

2, 4 pentanedione

34.56 35.38 42.57 40.76 40.33

I-properr 2- ol acetate

3 buterr 2-one 2.10 3.80 5.68

3 penterr 2-one 0.28 0.18 1.58
2-butanone 0.97 0.88 2.29
Furan 0.55 0.42 0.63

Hexarr 2, 4 dione, enol 0.37 1.78

Percentage of peak area

Rh(acac) 3

at_different temperatures/ %

in air

250 'C 300 C 400 C 500 C 600 C

82.70 96.91 93.7 92.3 79.50

2, 4 pentanedione

Nonanal 319 0.31 0.39 0.39 0.69

Benzyl benzoate 2.19 0.38 0.21
3 acetyl 2, 5 dimethyl furan 0.66 0.39 1.53 0.28
Rh(acac) 3 10.67 0.35 4.62 2.53 2.43

RN 2, 5 -3 BRI S E 24 =) . X
ORI AT LR, AN SR R T R
R, XEHTRMEEN A B ELSSH SR
AR, TR Y, AR R N AN R T
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M) FEESLK, FrA RS ERN PR R A 5
IR R & BT A2 AR . F5Z E, Rh(acac);
2= SEbr LI A IER A X LA, EZ 7Y
F T B S AH AT T A 21 B AR g A 2, (R
FENEY G 2, 4 ) A — € IR,
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