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Table I ~ Results of chemical calibration for RD496 Il microcalorimeter at 298. 15K (single-parameter model )

CNaOH Cester tm An A 10°k " 10° k2 10°k A Hn
Ne- mol * dm~* mol * dm~* s mV mV * s s mol * dm~* - 5! s kJ * mol ™'
1 0.5 867 0.05 000 228 1. 44 952. 115 5. 356 9. 129 3. 541 50. 862
2 0.5 867 0.03 333 228 0.97 627.979 5. 551 9.461 3.397 50. 325
3 0.5 867 0.02 500 228 0.75 477.143 5.421 9. 240 3.592 50.978
4 0.5 867 0.01 667 228 0.48 319. 239 5. 506 9. 385 3.429 51.151
5 0.5 867 0.01 000 228 0.31 191. 887 5.427 9. 261 3. 488 51.253
6 0.3 911 0.03 333 282 0.83 636. 503 3. 622 9. 260 3.482 51. 054
7 0.3 911 0.02 500 282 0.62 475. 037 3.732 9. 542 3. 368 50. 753
8 0.3 911 0.01 667 282 0.42 319. 794 3. 704 9.471 3.392 51. 240
9 0.3 911 0.01 000 282 0.25 189. 779 3. 689 9.432 3.407 50. 690
Ave. k> =1(9.353x0.128) x 10 °mol * dm~** s~ "; k=(3.44 £0.055) x 10 s !
ArH,, = (50.923 x 0. 0284)kJ * mol ™'
x2 RABHBATROH(R1IHFESS)
Table 2 Example (No. 5 in table 1) of analysis of the cooling constant k

n A,/ mV /s A/ A, R 10°k " /s™" 10°k/s™!

1 0.310 228 0. 7419 0. 6361 5.453 3.469

2 0. 230 456 0. 5652 0. 6403 5.436 3.481

3 0. 130 684 0.5115 0. 6300 5.477 3.451

4 0. 065 912 0.4812 0. 6647 5. 342 3. 550

5 0.033 1140

Ave. ki* =(5.427£0.051) x 107 %s7; k=1(3.488+£0.037) x 10~ %s !

&3 298.15K Bt RD496 I EHIT U EREL R (NS HIER)
Table 3 Results of chemical calibration for RD496 Il microcalorimeter at 298. 15K (double-parameter model )

No CNaOH Cester A 10°a 10°8 Ar Hy,
mol * dm~* mol * dm~? mV *s s s kJ * mol ™'
1 0.9 799 0. 05 000 756. 232 3. 741 1. 312 40. 397
2 0.9 799 0.02 500 373.033 3. 734 1.319 39. 854
3 0.4 899 0. 02 500 374. 643 3.719 1. 324 40. 026
4 0.4 899 0.01 667 250. 940 3.707 1.334 40. 206
5 0.3 266 0.01 667 245. 893 3. 694 1.339 39. 398
6 0.3 266 0.01 000 151. 654 3. 684 1. 342 40. 506
Ave. a=(3.714£0.020) x 10*s™"; B=(1.329£0.012) x 107> ~'

Ar H., = (40. 065 0. 369)kJ * mol '
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Table 4  Example (No. 4 in table 3) of analysis of the cooling constant o and 3

ti A ai 0°dA:/dt 10°« 10°8

: s mV mV *s mV s data groups s s
1 72 0. 60 32.58 0. 708 (1,2) 3. 648 1. 361
2 168 0. 56 93.09 -1.160 (1,3) 3. 688 1. 349
3 264 0.42 139. 81 —1.080 (1,4) 3.705 1. 342
4 360 0.30 174. 40 -0.920 (2,3) 3.720 1. 325
(2,4) 3. 739 1.321
(3,4) 3. 744 1. 307

Ave. a=(3.707+0.033) x107% "' s B=(1.334+0.018) x 10 *s "

“tm=78s, An =0.62mV, an=42.11mV * s, A =250.94mV * s
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Chemical Calibration for Cooling Constants of Conduction Calorimeter*

Yi Pinggui Shang Zhicai Yu Qingsen Mei Minghui Lin Ruisen
( Department of Chemistry , Zhejiang University, Hangzhou — 310027)

Abstract A new chemical method to calibrate the instrument constants of conduction calorime-
ter, including the cooling constant o of thermal system and the cooling constant [3 of thermal element
which are related with thermal conductivity of the thermal system, has been proposed on the basis of
the single parameter or double parameters theoretical model of conduction calorimeter and thermoki-
netic equation of chemical reaction. This method has been applied to calibrate RD496 I mi-

crocalorimeter, and a significant result has been obtained.

Keywods: Thermokinetics, Conduction calorimeter,  Instrument constant
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