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Fig.1 Thermogram of the hydrolytic polymerization of chromium(lll) at 40C
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Table 1 For Reaction (1), Equilibrium Constants of Hydrolytic Polymerization and

Thermodynamical Function at Different Temperatures:

T/K 293 298 303 308 313 318 323
18KT -608  —5.64 -5.20 —4.79 —4.38 B ~3.99 -3.61
Kt 829%1077 2.32x107° 627x10° 1.64x107° 417x107° 1.03x10* 2.47x 10~
A,GE(k] + mol™") 34.1 322 30.2 28.2 26.3 243 223
ASS(J «mol e X7 393 393 393 393 393 393 393

MFRRQR)  CrCr(OH)J*+Cr**+2H,0 i CCr(OH)J;'+2H"
A H% =58.5kJ - mol™', 1gk?=-8.36 '® (40T),
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Table 2 For Reaction (2), Equilibrium Constants of Hydrolytic Polymerization

- _and Thermodynamical Function at Different Temperatures

T/K 293 % 303 308 £} s 23
(M o -9.03 -8.88 ~8.68 -8.52 -836 -8.21 ;u.oc
> 9.41x 107" 141x10” 208x107° 3.03x 10™ 4371x10° 622x 10" 8.75x 107
AGTRI - mol™) 50.6 50.5 0.4 0.2 s0.1 500 CX]
AST(I- X+ mol™) 2.8 26.8 28 %48 2%.8 268 2%.8
K

X F B R(3), Cr[Cr(OH),3*+Cr’**+2H,0 == Cr[Cr(OH),}{"+2H*, A, H® = 116.1kJ - mol’,
Igk§=-12.34 "'9 (40T). '
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Table 3 For Reaction (3), Equilibrium Constants of Hydrolytic Polymerization and

Thermodynamical Function at Different Temperatures

T/X 293 298 ) 303 308 318 318 323
P+ —13.66 -13.32 -1298 -1266 1234 -12.04 -11.74
14 2.176x 107 4840 107" 1.049 x 1071 2216x107? 4571 x 107" 9.217x 10°¥ 1.819x {078
AGYUS » mal™) 76.65 7597 7530 74.63 n9s 7328 7261

4,570+ X e mol™) 134.6 134.6 134.6 134.6 134.6 1346 134.6
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~ DETERMINATION OF HEAT OF REACTION AND
THERMODYNAMIC PROPERTIES ON THE HYDROLYTIC
POLYMERIZATION OF CHROMIUM(II) ION BY

MICROCALORIMETRIC METHOD

Yu Xiufang
(Department of Chemistry, Qufu Normal University, Qufu 273165)

The hydrolytic polymerization of Cr’* was studicd with microcalorimetric mcthod. Solu-

3 chromium nitrate, 0.2 mol » dm™> sodium ni-

tion of rcaction system contains :0.02 mol - dm™
tratc and pH = 2.55(chemical cquibra), solution kept at 40C . In cvery rcaction system, reaction
processes produce heat, the thcrmogram were determined using the 2277 Thermal Activity

Monitor. From the thermogram, identificd heat of reaction (A,H:) at40T

3t r‘ 4+ + i
for rcaction (1) 2Cr*'+2H,0 = = Cr{Cr(OH),}*'+2H", A, H%(1) = 149.4k] / mol

K3
for rcaction (2) Cr{Cr(OH),]*'+Cr**+2H,0 = = Cr[Cr(OH),J3'+2H", A, H%(2) = 58.50kJ / mol

- K3
for reaction (3) Cr{Cr(OH),J;'+Cr*'+2H,0 = = Cr{Cr(OH),I§'+2H", A,H%(3) = 116.1kJ / mol
Under the present experimental conditions, the hydrolysis constants obtained arc as fol-
lows 1gk®=—4.38, Igk%=—8.36, Igk?=—12.34 by thc Luo Qinhui, Dai Anbang ctal "' .
Using the cvery hcat of rcaction (A,Hz) and hydrolysis constants(K®data, according to
Gibbs—Hclmholtz cquation and A,G%=-RTInK, A,Gy=A,H?-TA,S%,we have calculated the
cquilibrium constants(K® of hydrolytic polymerization and thermodynamic function A,G% and
A, 5% atdiffcrent temperature.
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