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Fig. 1 Thermokinetic curve of exothermie reaction
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Fig. 2 Sketch of RD496-11 microcalorimeter
A: Main body, B: Temperature control, microvolt
amplifier and calibrations system. C: Modulus,
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Zni{Leu)Cl:{s} Ad, ZniLleu)®*{ag, =)
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MBI Zn(Lleu) C ETMHEEF S, R
8. 00mL Z B F K FRA M, (K 585 8% E K
BT 3599 ~30071 ZjE (ANERBERA).
EAFE FATFESEME, KEHBI HFEMEK,
BEBEAMARRE, £ 6 XKMiXGAH: =
([ —26.518+0.518) kJ - mol™', FAB#AZN 1 ¥ HIB
LFIT# 1,

Mkl PEUE SR (6) A, BHIERLRE
RIERFNE k=152 %10 % RETINEE—&
RE(HHEE »n=0914), HXEH r=0.999,
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F1 298 ISK HERRENAS TREE
Table 1 Thermokinetic Data of Solution Reaction
at 298. 15K
t4s  (dHE/de) 1004 ') H Ha
184 1. 366 0.232
00 1. 327 0. 253
300 1,261 L 93
240 1. 245 Q 3ns
253 1. 208 n, 323
280 L. 163 0 357
199 L. 116 0 3EQ
20 L. 088 0. 405
345 1.0338 0.434
350 1 006 Q. 451
400 0. 936 0 495
444 Q. 861 0 537
520 Q.772 L. 583

B LA, AHS =Aulf2 + ALHS + AHZE 3 ) 18 )
AuHS, ALHZ AN, HF]T % 2,

A, (C) MR MREEAH =[{-2.633+
0.014) + (7. 061 0. 045) + { —20.502 + 0. 064) 1 kJ
mol '=(-16.074 £ 0. 064)k] * mol ™',

FRHBETHRN RN ESET T3, &
B — BB, B3R 3 MR, KA E(6) A
5, BHEKEAEREE L=1.190x10%"",
n=1, HIXFEH r=0.997, 298. 15K mH e 5% (LEEW
A ER(14)HB 4 89.718k) - mol 7,

B XREBHFEBRLNEWEH,. BEERZ
P ST EEE S, L. BEERER. BHES A
120~ 121°C, SXBMUFE B, cEFHER

» CICH,CH = NNHCOOC:H;(1)

(A (B} (C)
[Amm [ thH? Aer
A(Et) + B(Et)
T2 AGHD, ALHT AN, TEXE
Table 2 Experiments] Data of the AuHS, AHS and AF,
ALHS AHR AHn
W/g @/(mlg') Wig @/ (m] - g') W g QG (m] - gm')
1 0. 05230 -1758.Th11 0, 03116 2100, 584 0. 05227 - 6126, 198
2 0. 05227 - 1750, 2B& 0. 03121 2114, 332 0 05230 = 61440, 345
3 0. 05236 -1767. 427 0D.03118 2106. B3l 0. 05225 -6122, 346
4 0. 05220 - 1744, 656 0. 03120 2112, 067 4. 05240 - 6L64 931
5 0. 05232 = 1761. 505 0 03127 2137. 604 0. 05241 - 6164, 883
] 0.05223 - 1746. 366 0. 03124 2125, 790 0 05229 - 6165, 766
mean -1754, 82919, 102 2116.201 + 13, 434 = 6140 34 + 19, 288

1 -2.633£0.014)kJ * mol™'

(7. 061 £0. 045)k] * mol "'

{ =20 502 0. 064}k « mol ™'
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Table 3 Thermodynamic Data of the Reaction

*3 EEMAHFEE

tis (dHded, - 10°4(] 57"} H/ Ha
450 5.318 0. 341
600 4. 530 0. 462
730 3. 736 0. 562
900 3.050 0. 644
1200 2.010 0. 765
1300 I.350 0. 844
1804} 0.933 0. 897
2100 0.653 0. 932
2400 0.481 0. 856
2700 0.370 0.972

(% ): HEME: C36.47; H5. 47, N 17. 02, E&KfH: C
36.4%: H 5.50; N 17. 05 £L Sh HE7E 1574em™' &b
AT C=NIEBFER YR, T SERFEH(A). (B)
# IR W E A,
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AL S R - B LAY B b

T

Zn*" (aq} + 2C:H,0;NS — Zn(C;H-0-NS)*" {aq)
LM H MR AR RS FERYE 0. 1000
mo] + L' KR, MEMN G ERYEARIL N 112,
HpREM B3 1 Brd . ELEEET. B TK i
BRINOREAINFHEERN AR S diFT4HE
HHEBIMWEREMSHEMBANHZZHA T *
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Table 4 Thermokinetic Data of 1:2 Reaction for Zinc Chloride and Ethyl Thiondiamic Acid

298. 15K 303, 15K 308. 15K 313. 15K 38 15K
tr'n (H/ H). (dH/de) - 10 (H/ Hobi (dH‘/d:] -1 CHY o), [dHAd ‘l]U' CH/ Hol. (dHrdrl » 107 H - ol (dHId:]j ita
s()-s'} (] s} -5 /{]-8") s s}

184 Q. 3972 29. 83 0 3736 42 30
200 0, 2400 9, 351 0, 2544 12 &l 0. 3996 20.75 0. 4376 27.87 0 4448 39 ¥
220 0. 2639 2. 116 0. 3048 12. 04 0. 4484 18. 64 0. 4757 26,07 0. 5062 35,47
240 0.2871 8. 766 0.3536 11.35 0. 4898 17.33 05114 24,19 0. 5623 3187
260 0. 3096 8. 504 Q. 4005 10.73 Q. 5299 15. 83 0. 5448 22 .40 06032 1808
280 0.3313 B, 275 Q. 4451 9, 868 (. 5669 14, 27 0. 5761 20. 84 . 6589 24,32
300 0.3523 7.960 Q. 4872 9. 202 0.6012 13. 16 0 6055 19, 44 (. 6996 20081
320 0.3725 7. 760 Q.35267 8, 483 Q0.6329 I1.92 0. 6332 1504 0. 7358 17.493
340 0.3920 7.533 0. 5636 7.774 0. 5625 1. 03 0. 6590 16. 72 Q0. 7684 15.08
360 0.4108 7. 281 Q. 5982 7.a17 Q. 6902 10,04 0. 6832 15.41 Q. 7980 13.07
380 0. 4288 7.057 Q0.6302 6. 501 Q. 7159 9182

Ho = Q.104, 0. 108, 0. 166, 0. 177, 0.201 #M 0. 314 ].

®5 E4ESHER L EEODhEIRONSEN
Table 5 Kinetic, Thermodynamical Parameters of 1: 2 Reaction for Zinc Chloride and Ethyl Thiondiamic Acid
Eq. (6} By (7) Eq. (14} Eq. (16}
/K -
k-10Pss' n r £ o MndssTt st a¢d Al asési) T
4{k] » mol "'} k] = mol™'} Ak)  mol ') mel' - K7

208.15 1. 186 0. 988 0.999 45 14 .47 0,999 B9. 73 42 60 - 158, 1 {. 999
303. 15 1 591 0.964 Q. 997 90. 53
308, 15 21 195 [.087 Q. 999 a1.28
31315 2 836 1.025 0.999 92. 10
318.15 3 725 1.073 0.997 92,89

r*: The comrelation coefficyent.
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Derivation and Application of Thermodynamic Equations

GAO Sheng-Li* CHEN San-Ping HU Rong-Zu LI Huan-Yong SHI Qi-Zheng
( Shaanxi Key LAB of Physico-Chemistry ” Department of Chemisiry, Northwest Unipersity, Xt an 710069)

The study on dynamic thermochemistry for the chemical reaction with microcalorimeter have been accomplished
by the combination of materials, electronics and computer technology improvements, which is displaved in
RD-496 I type microcalormeter, Thermodynamic equations have been derived from the principle of physical
chemistry and the detrmination results on thermochemistry for non-reversible reactions at the constant temperature
and pressure. On the base of thermodynamic equations, thermodynamic parameters (the activation enthalpy, the
aclivation entropy and the activation free energy), the rate constanl, kinetic parameters {the activation energy. the

pre-exponential constant and the reaction order} are procured.

Keywords: microcaloirmeter non-reversible chemical reaction thermodynamic
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