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8HT+ 7Mo0O 2~ =Mo0:0,,8~ +4H,0
B s=2.77x10% : 20°C ke s=4. 22X 1052 : 30°C
=0.290x10% : 40°C =2 37x16% : 50°C
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LHA+Mo0;00" =H Mo;05% - 1 L=1 or 2

ky=2.31 x 104 k=6.19x107 20°C
=2,53x10* =7.80:<10" 30°C
=2.76x10* =1.22x10% 40°C
=3, 10 x 10t =2,03x108 50°C
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H*+Mo;0,45 =HMo702°~ 4H°=]1.900 kcal/mole
2H* -+ MosOp® =H,Mo:0x*"  4H®=7. 500 kcal/mele

Abstract. The temperature effects on the equilibria between polymolybdatd anions in 1M sodiume
perchlorate solution has been investigated in the temperature range of 20~50°C. The polymolybdate
anions formed are heptamolybdate (Mo;O2"") ions and the protonized forms of heptamolybdate ions
{(H Mo, 27) .

The equilibrium constants for the formation of heptamolybdate ions calculated by Sillen’s method
are as follow;

SH* 7Mo0O,* =M0;0,5" +4H,0
K7.4=2.37x10%: 20°C Kye=4.22x10% : 30°C
=90,29x10% : 40 °C =2 37 %105 : 50 °C

The enthalpy change for calculated for the above reaction is 31.51 kcal/mole. A method of
calculation of the egquilibrium constants for the formation of protonized heptaymobdate fons from'¥
heptamolybdate ions and hydrogen ions has been derived. The equilibrium constants calculated for
the formation of protonized heptamolybdate ions are as follows;

LH+‘{_IVIO‘(OG_g;:HLMO?ON(B_D- :L=1or2

k=231 <10 £=6.19x10° at 20°C
=2.53x10* =7.80x107 at 30°C
=2, 76 X 10* =1,22x108 at 40°C
=3.10x 10* =2, 03 x 108 at 50°C

The enthalpy change for the following step reactions are as follow;

H* +Mos025 =HMo;055" 4H=1.90 kecal/mole
2H*+Mo;05 8 =H,Mo0;0,4~ 4H®=7, 50 kcal/mole

8H*+7Mo0,2" =Mo/0y,% +4H,0
1 A = 12H*+8MoQ,2" =Mogss* "+ 6H.0
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Fig, 1 (A). Plot of Z wvs-logh,
logh, Temperature; 30°C,

8 7 6 5 4 3 2 1
log h

Temperature; 20°C, Ij; 1M NaClO, (B). Plot of Z vs-

I; 1M NaClO, (C). Plot of Z vs-logh, Temperature;

40°C, I; 1M NaClO, (D). Plot of Z vs-logh, Temperature; 50°C I; 1M NaClO,.
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0.1M, [ 0.05M, A; 0.025M, A; 1.25xX10M-2

Xi 6.25X107°M, @; 3.125X107°M)
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Fig. 2. Plot of log g vs-log u, 1;1M NaClO,
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Fig. 3(A) Plot of g vs u*
Molybdate solutions in 1M NaClO,
(1) :20°C Slope=k,=2. 369X 104
(1) ;5 30°C Slope=#,=4. 215 10%*
(B) Plot of g vs u*
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(E) 7 50°C K;=2. 372X 10%
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Tabie 1. Temperature dependence of the equilibrium
constant of the following reactions.

(1+n) B+ntH—B(HiB) n
Temperature 7 K ggln;fﬁ?;ign of
20°C  6.087 2.365X10%  Mo,0,*
3v°C  6.017 4.215110% o
40°C 6,046 9.286X10 o
50°C 6.000 2.372X10% 7
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Table 2. The concentrations of free molybdate ions in 0. 1~3.125X10*M
molybdate solutions at various temperature.

Temperature VA ! Bré Z y B/b
20°C 1.153 0.86 16. 08 1. 206 0. 90 27.23
30°C 1. 140 0.85 15.41 1.193 (.89 27. 24
40°C 1.153 .86 14.59 1. 206 0. 90 27.29
50°C 1.153 0.86 16. 47 1. 206 0.90

26.79
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Table 3. LH*+Mo, 0% = H;Mo,O,, €~
The equilibriumlconstants for the formation
of protonized Heptamolybdate ion at the
temperature llsted

Temperature Kl K,
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7.083x10°
1.216X10*
2.030x 10
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Fig. 5. Plot of (— -—r,';) vs h*

Q= y

(1}; 50°C Slope 2,=2=2.030Xx10*
(II}; 40°C =1.216X10%
{m; 30°C =7.083X10°
{V): 20°C =6. 189107
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JH®=7_500kcal/mole
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