DAEHAN HWAHRAK HWOEJEE.

(Journal o, Nf the Korean Chemical Society)
Yo. 30, No, 1986

Printed in the Repubhc of Korea

FAIELA 0| 200 22 SM2tEotForER|IEAAY)
Aol AElS
®83% - HAK
KESKBi BRAR (LEHEH
(1985. 6. 17 A<F)

Kinetic Studies on the Oxidation of Oxalatdaquamolybdenum av)
Trimer by Hydrogen Chromate Ion
Chang=-Su Kim' and Chang~Yong Kwon

Department of Chemistry Education, Taegu University, Taegu 634, Korea
(Received 1985. 6. 17)

2 2o, HCO o 98 [MogO,(C:00)5(H0)5)%9 4tshe 28 2dl (VD) $H3HE, (Mo 05(C;04) 2
(H,0))* & A48, HCrO;8 (MosOy(Cy04)3(H0)2) 28] b-goll it 83kE2 2Mog'V+4Cr
VIL3Mo,V1+4CrT &} 2teb, 2R FEAGE Faol el AE&fet, OV e GV GV E A
AAQ Cz QARE dEdes wsldid, A olshlFel =o€

ABSTRACT. Oxidation of (MosO5(C,093(He0)5)% with’ HCrO,™ yields the molybdenum (V1)
complex, [Mo:0s(C,04)2(H,0)2}%". Stoichiometry for the reaction of {MoyO,(C:0y)3(H;0)31%
with HCrO,~ are expressed as 2Mos™V +4Cr¥1-3Mo,V'+4Cr™. Observed rate constants are dependent

_on hydrogen ion concentration. The kinetic data are consistent with a mechanism in which three
succesive single-electron steps convert Cr'! to Cr' by way of intermediate CrV and Cr'V. Detailed

mechanisms are presented and discussed.
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Fig, 1. Spectra of HCrO4 (1),.
(H20)3)2(2) and products (3).

(Mo3O4(C204)3

Table 1. Characteristic frequency (em=1) of (Mo3z04(Co0y)3(Hz0)3)2~ and product, (MoO5(0:04)2(H20)35)2-

Compound Vo0, VMa0s Voxalare Vou Y
Ba (Mos04(C204)2(H;0) ) 800  1380,1680 3400
(Co{NH3)}2(M0205(C204)2(H20)3) 3 960 825 1380, 1600 3450 3200
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Fig. 2. Stoichiomeiry of the reaction of (Mo3zOy
(Co04)3(11:0)3)2- with IICrO4~ at 25°C.

st e Aas AFFe] LR}, &
Ab19] AEAF-L 13805 1680em Lol A, 2]
zoulglEl B9 AFAEFE 3400em™ F2elA4
22} deixkeh,  (Co(NHg)e)2(Mox05(C:00) 2 (H,
0)ael A Eajuds) Tetaage] AS5AF5e
960cm™ ol A, EFFBAlF vhel dazke] A&
E g25emtel A, 1 SAEAe] 8] A EFA T
1380cm™! &} 1600cm™ o] A, 22w wWl9lh B3
A8 AERAE- 3450cm™l AR 2 Qojnk
v}, = 2REd ¥9d dryeld AFHAEL
3200cm™! §-Zo] A gojxket, o] uk-g-o] HFYA
HolA Qo1 2 eA3EEe A% G489
o +5 333N VetEe 2249
(MoOCls) % A A8HA e Aoz Bo} o] yk
39 A34359 Felud ARFNE +69
& o o = Eeudat $4bae B}
1:1¢0 Aoz 2o} ()8 HFFeA 2
#et fAAA R +69 E2lad AdAd & 7
A (Mos05(C20) . (H0)) 274 AL S & 5
i,

Ao 7kx] ZAA HCrO4 o olst (MoOy
(C:04)3(H0)5) >8] A3tk 84555 Table 29
2k, 76l A & & Qe wpeiRe] o] A%y
2, k' HCrO 5529 (Mog0;(C04) s (H0)4%7)
of 982 FH& ¥ FAR FholeFE



60 &E%: - AR

Table 2. Rate constants for the reaction of [MosO4
(Ce03(Hz0)9)% with HCrOy~ at 25°C

(MO304(C:00s HCrO,~ H¥ Bopeg X B M-l
(Hi0s) Gooad 1o ne ]:bj‘z s

6.93 4.38 4.90 2.53 183
6.93 4.38 4.4 2.32  1.67
6.93 4,38 3.92 2,31 167
6.93 4.38 3.43 2.10 1.52
6.93 4.38 2.94 .84 1.33
6.93 4.38 2.45 1.5 112
6.93 . .4.38 1.96 1.31 0.95
6.93 4.38 1.47 103 074
6.93 4.38 0.98 0.66 0.48
6.93 4.38 0.49 0.49 0.35
5.98 8.51 2.12 11.60 13.63
5.98 8.04 2.12 9.10 11.32
5.98 8.04 212 1L.20 13.93
5.98 8.04 2,12 14.40 17.91*
5.98 8.04 2.12 14.70 18.28*
5.98 7.56 2.12 19.00 25.13
5.98 7.09 212  18.70 26.38
5.98 6.62 2.12 16.30 24.62
5.98 6.15 2,12 21.10 34.31
5.98 5.67 2.12 20,60 T7.22
8.97 5.67 2.12 43.70 24.35
8.97 5.67 2.12  72.60 40.47**
8.37 5.67 2,12  56.70 34.47
7.48 5.67 2.12 52.60 35.16
598 5. 67 2.12 18,00 15.05
5,98 5.67 2,12 25.60 21.40°
5.98 5,67 2.12  24.60 20.57%
5.98 5.67 2.12 18.20 15.22°
5.98 5.67 2,12 16,10 18.46¢

ab¢ and ¢ are 25,20,15, and 10°C, respectively.
* (RLCOJ=T.73X10"];  **, (Mo04(C;0.)2(Ce
09 2-] =1, 90X 10~4M.
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Fig. 3. Hydrogen ion dependence of &7 at 25°C.
(HCxQy~) =4. 381040, [(ClO4~) =4.41X1072M.
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Fig. 4. Arrhenius plot for the reaction of HCrO4
with Mog'V. (Mo304(Co04)s(H:0)32") =5. 98 X 1074M,
(HCIO,) =2.12X10-2)M.
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