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Table 1 Thermokinetical Data of the Title Reaction
298. 15K 303. 15K 308. 5K 313. 15K 318. 15K 323. 15K
RE (dH/d1) 10 (dH/d) 10" (dH/de)10¢ (dH/d0)10° (dH/7de)10° CH diiw
t/s (H/Ho), /s (H/ Ho). t/s (H./Hd). /s (H/ Ho. /s (Ho/ Ho) /s (/IR
/(J-s7") /(Jrs™) /(s /() st /(Js) ) s

Sm 400 0.6524 1.1184 300 0.5346 1.6094 150 Q.2424 2.939 320 0.5840 3.928 200 0.3518 6.837 140 0.2380 9.499
405 0.6583 1.0899 350 0.6166 1.4063 200 0.3440 2.784 340 0.6167 3. 664 220 (0.3924 6.388 150 0. 2594 9.329
420 0.6752 1.0520 352 0.6196 1.3438 250 0.4375 2.30! 350 0.6322 3.555 250 0.4504 5.426 180 0. 3212 8. 463
424 0.6795 1.033! 396 (.6835 . 1250 300 0.5223 1.882 352 0.6352 3.524 260 0.4688 5.27! 200 0. 3602 7. 891
450 0.7061 0.9477 400 0.6889 1.0938 350 0.5977 1.633 360 0.6473 3.462 280 0.5039 4.791 220 0.3975 727
462 0.7174 0.9193 440 0.7405 0.9688 400 0.663!1 1.353 380 0.6759 3.198 300 0.5368 4.279 240 0.4333 6. 854
477 0.7308 0Q.8720 450 0.7525 0.8594 450 0.720!0 1.151 385 0.6827 3. 152 320 0.5677 4,171 250 0.4507 6. 652
495 0.7457 (.8435 484 (0.7903 0.7656 500 0.7707 1.011 384 0.6813 3.074 340 0.5969 3.830 260 0.4678 6. 405
500 0.7496 0.8151 500 0.8064 0.703! 550 0.8142 0.7153 390 0.6894 3. 105 350 0.6109 3.705 280 0. 5009 5. 894
530 0.7715 Q.7488 528 0.8318 0.6250 600 0.8507 0.6065 400 0.7025 2.934 360 0.6244  3.457 300 0.5324 5. 446
540 0.7783 (0.7204 550 0.8497 Q.5469 650 0.8823 0.4821 416 0.7223 2.763 450 0.7300 2.465 320 0.5620 5.043
550 0.7849 0.7013 572 0.8659 0.5000 700 0.9096 0.3577 420 0.7271 2.624 500 0.7810 1.985 340 0.5900 4.734

600 (.8842 0.4063 440 0. 7499 2.468 550 0.8247 1.550
450 0.7606 2.282 480 0.7903 2.080
500 0. 8081 1.925
He = Q. 1468), 0.1465], 0. 1464], 0.2900J, 0. 2984) and 0. 3155J

Dy 100 0.1072 ' 2.08 200 0.088! 2.99 200 0.1705 4.12 200 0.0628 6.16 150 0.2446 6.34 150 0.2310 6.73
150 0.1800 1.94 250 0.1184 2.88 250 0. 1860 4.05 250 0.1382 5.67 200 0.3442 5.70 200 0. 3271 6.19
200 0.2553 1.75 300 0.1482 2.78 300 0.1953 4.00 300 0.2136 5.17 250 0.4366 4,98 250 0.4140 5.55
250 0.2913 1.63 350 0.1779 2.71 350 0.2139 3.91 350 0.2913 4. 66 300 0.5207 4.31 300 0.4924 5.02
300 0.3306 1.55 400 0.2072 2.63 400 0.2326 3.81 400 Q.3643 4. 18 350 0.5968 3.55 350 0.5628 4.40
350 0.3608 1.48 450 0.2365 2.57 450 0.2574 3.69 450 0.4255 3.78 400 0.6616 2.87 400 0.6242 3.85
400 0.3810 1.43 500 0.265! 2.44 500 0.2761 3.60 500 0.4797 3.42 450 0.7202 2.52 450 0.6784 3.37

550 0.2916 2.33 550 0.3009 3.47 550 Q.5221 3. 14 500 0.7737 2.06 500 0.7245 2.73
600 0.3159 2.22 600 0.3289 3.33 600 0. 5645 2.86 550 0.8203 1.65 550 0.7616 2. 16
650 0.6045 2. 60 600 0.8598 1.22 600 0.7916 1.76
650 0.8912 Q.90 650 0.8173 1.56
700 0. 8393 1.27
Ho = 0.2198], 0.2570], 0.3090], 0.3147], 0.3323] and 0. 3506]

Er 276 0.4607 1.797 180 0.48!5 1.875 200 0.3623 2.441 276 0.511! 4. 844 322 0.528 5.178 200 0. 3468 12. 04
300 0.5014 1.625 200 0.5374 1.734 230 0.4245 2.270 300 0.5534 4. 502 345 0.5621 4.853 250 0.4424 10. 89
322 0.5362 1.531 220 0.5897 1.531 250 0.4634 2.130 322 0.5897 4.207 350 0.5693 4,837 300 0.5273 9.638
345 0.5700 1.422 240 0.6384 1.344 276 0.5112 1.959 350 0.6325 3.742 368 0.5943 4.450 350 0. 6029 8.493
350 0.577! 1.375 260 0.6833 1.219 300 0.5526 1.788 368 0.6580 3.555 400 0.6360 4.17! 400 0. 6691 7.163
368 0.6013 1.313 280 0.7245 1.094 322 0.5882 1.648 400 0. 6993 3.105 414 0.653! 3.876 450 0. 7263 6.034
400 0.6410 1.188 300 0.7622 0.9375 350 0.6300 1.493 414 0.7159 2.98! 437 0.6797 3.597 500 0.7759 4.92
414 0.6571 1.125 320 0.7962 Q. 7969 368 0.6546 1.368 437 0.7415 2.717 450 0.6938 3.426 550 0.8192 4.007
437 (0.6818 1.078 340 0.8270 0.6719 400 0.695! 1.213 450 0. 7550 2.624 460 0.7042 3.318 600 0.8572 3.218
450 0.6950 1.016 360 0.8546 0.578! 414 0.7117 L. 15! 460 (.7650 2.453 500 0.7428 2.884 650 0. 8894 2444
460 Q.7048 0.0985 380 0.8792 0.5000 437 0.7379 1.042 500 0.8013 2.127 550 0.7846 2.465 700 0.9158 1.965
Ho = 0.12169], 0. 1273], 0. 1253]), 0.2698], 0.2719] and 0. 4292]
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Fig. 1 Thermokinetical curve of liquid-liquid reaction of ™ B B (8] {88 BE 52 B A 15 L BE{E 63k]  mol Y, [FIAT

samarium nitrate with histidine at 298. 15K
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Table 2 Kinetic, Thermodynamic Parameters of the Title Reaction
. eq. (2) eq. (3) eq. (4) eq. (5)
k- 10°/s! n re E/ (k] *mol™') InA AGR/(k] *mol™') AHR/(k] * mol~') ASE/(] *mol™") r-
Sm 298.15 2.099 0. 960 0. 998 21.92 2.66 0.998 88.31 19. 34 -231.4 0.997
303.15 2.364 0.975 0.997 89.53
308.15 2.775 1. 001 0. 998 90. 64
313.15 3.136 0. 939 0. 996 91. 84
318.15 3.582 1.121 0.993 92.99
323.15 4.161 1. 149 0. 999 94. 09
Dy 298.15 1.07 1.0406 0.997 33.68 6.73 0.989 89.90 31.20 -197.26 0. 985
303.15 1.27 0.9765 0.989 91.09
308.15 1.6l 1.0046  0.999 92.03
313.15 2.09 0.9998 0.999 92.89
318.15 2.64 0.9999  0.997 93.79
323.15 2.86 1.0731 0. 980 95. 09
Er 298.15 2.5415 0.974 0. 997 18. 14 1.32 0.995 87.83 15. 56 -242.6 0.993
303.15 2.7551 0.928 0.999 89. 14
308.15 3.1042 0.977 0. 998 90. 35
313.15 3.51119 0.923 0. 999 91.54
318.15 3.95807 0.963 0. 999 92.72
323.15 4.41036 0.940 0. 996 93.93

r*: The correlation coefficient.
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The Thermokinetics of the Liquid-Liquid Reaction of Samarium
Nitrate / Dysprosium Nitrate / Erbium Nitrate with Histidine

CHEN San-Ping' LI Zhong-Jin®> BIAN Jiang® GAO Sheng-Li*-'
(! Shaanxi Key Laboratory of Physico-Inorganic Chemistry/ Department of Chemistry, Northwest University, Xi' an 710069)
(2 Department of Chemical Engineering, Northwest Institute of Light Industry, Xianyiang 712081)
(® College of chemistry and Molecular Engineering, State Key Laboratory of Rare Earth
Materials Chemistry and Applications, Peking University, Beijing 100871)

The thermokinetics of liquid-liquid reaction of samarium nitrate / dysprosium nitrate / erbium nitrate with
histidine are studied using a microcalorimeter. On the basis of experimental and calculated results, three thermo-
dynamic parameters (the activation enthalpy, the active entropy and the activation free energy), the rate constant.
three kinetic parameters (the activation energy, the pre-exponential constant and the reaction order) are obtained.

The influence of temperature on the titled reaction and the synthetic condition of the complex have been discussed.

Keywords: histidine rare earth nitrate microcatorimeter thermokinetics
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