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Study on Non-Isothermal Kinetics of Thermal Dehydration of
Calcium Oxalate Monohydrate

ZONG Fengqi,» SUN Yunhao, JIN Qiu
(School of Petrochemical Engineering, Changzhou University, Changzhou 213164 ,China)

Abstract ;: In this paper, dynamics process of thermal dehydration of calcium oxalate monohydrate was stud-
ied based on thermogravimetric analysis. The activation energy E and its uncertainty were calculated using
the Ozawa method known as model-free method. The dehydration activation energy is determined to be
constant when the conversion rate was a =>40% followed by kinetic processing. Non-isothermal dynamics
process is studied by combination of differential and integral methods, and the kinetic parameters of the
thermal dehydration of calcium oxalate monohydrate is proposed by comparing the results of differential
and integral methods. The kinetic equation of the thermal dehydration process for CaC, O, *« H, O is deter-
mined.
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®1 HTCHZEINGHAESTEMEE

B/ (K '+ min~ 1) B/ (K min )
¢ 3 7 10 15 ¢ 3 7 10 15
0.05 368. 2 376. 4 378. 4 382.9 0.55 404. 2 416. 9 424.0 429.5
0. 10 378.5 387.9 392.0 395.0 0. 60 405. 8 418.7 425. 8 431.1
0.15 384. 2 394. 1 399. 2 403.9 0.65 407. 2 420. 4 427.7 433.1
0. 20 388. 3 398. 8 404. 3 409. 3 0. 70 408. 8 422.1 429. 4 434.9
0. 25 391.5 402. 4 408. 8 413.7 0. 75 410. 2 423.6 431.0 436. 6
0. 30 394. 2 405. 5 411. 8 417. 2 0. 80 411. 6 425.2 432.6 438. 2
0. 35 396. 5 408. 2 414.9 420. 3 0. 85 412.9 426. 6 434. 2 439. 8
0. 40 398. 6 410.9 417. 6 422.9 0. 90 414. 4 428. 1 435.7 441. 6
0. 45 400. 7 412.9 419. 8 425. 4 0. 95 415.9 429. 8 437. 4 443. 7
0. 50 402. 4 414.9 422.0 427. 6
*2 1 DIGHZ& ENENHRSINEMETE
B/ (K min 1) B/ (K e+ min~ 1)
¢ 3 7 10 15 ¢ 3 7 10 15
0. 05 —0.015 8 —0.0355 —0.037 9 —0.061 2 0.55 —0.140 9 —0.303 9 —0.404 0 —0.609 4
0. 10 —0.0351 —0.075 2 —0.094 4 —0.132 1 0. 60 —0.147 4 —0.3111 —0.426 8 —0.634 2
0. 15 —0.051 4 —0.1059 —0.137 6 —0.202 4 0. 65 —0.154 2 —0.329 2 —0.442 9 —0.6550
0. 20 —0.066 6 —0.1353 —0.179 9 —0.2656 0.70 —0.157 2 —0.3415 —0.447 2 —0.653 8
0. 25 —0.079 3 —0.167 2 —0.2239 —0.3287 0.75 —0.157 1 —0.3415 —0.434 9 —0.6359
0. 30 —0.092 2 —0.195 3 —0.258 4 —0.381 3 0. 80 —0.149 4 —0.329 6 —0.408 1 —0.604 6
0. 35 —0.103 8 —0.2189 —0.294 3 —0.437 8 0. 85 —0.138 1 —0.3010 —0.374 8 —0.551 3
0. 40 —0.1136 —0.244 8 —0.327 0 —0.495 9 0.90 —0.122 2 —0.2689 —0.343 7 —0.492 0
0. 45 —0.124 6 —0.262 4 —0.3530 —0.536 8 0.95 —0.102 8 —0.2210 —0.304 3 —0.422 9
0. 50 —0.1311 —0.278 3 —0.377 8 —0.575 1
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o/ REEX1077 REERRE X107 REREASTHE E X102 R*  HALAE/ (k] » mol 1) IHALEERANAHE K/ (k] « mol 1)
5 —71.2 4.6 9.0 0. 988 129.6 16. 38
10 —61.4 3.7 7.4 0.989 111. 8 13.47
15 —56.4 2.6 5.2 0.994 102.7 9.47
20 —54.0 2.4 4.8 0. 994 98.3 8.74
25 —51.5 3.0 6.0 0.990 93.8 10. 92
30 —50.7 2.4 4.8 0.993 92.3 8.74
35 —49.5 2.6 5.2 0.992 90.1 9.47
40 —48.8 2.7 5.4 0.991 88. 8 9.83
45 —48.7 2.5 5.0 0.992 88.7 9. 10
50 —48.0 2.6 5.2 0. 991 87.4 9.47
55 —48.2 2.7 5.4 0. 991 87.7 9.83
60 —47.8 3.0 6.0 0. 989 87.0 10. 92
65 —47.7 2.9 5.8 0. 989 86. 8 10. 56
70 —47.7 2.8 5.6 0. 989 86.8 10.19
75 —47.5 2.8 5.6 0.990 86. 5 10.19
80 —47.5 2.8 5.6 0.990 86. 5 10.19
85 —47.2 2.9 5.8 0. 989 85.9 10. 56
90 —47.2 2.6 5.2 0.991 85.9 9.47
95 —46.7 2.2 4.4 0.993 85.0 8.01

MR 5 AT LIS L FE a >40 Yo ik, 75 A R RLE W bR E B Achar 35 F1 Coats-Redfern 35445 & 3R 153
B E Y5 Ozawa LS E HENZEW RERFS K 17 LK, f(o)=20—a)", Gla)=1—1—
a)V?
[i) Fs {6l P R 0 1 AR 0 12 S0 A B B A 508 o mT LA Rt i ke o A 25 38 3 ) 2 8000 Ak B e 2 o B 34
Z2 LB bR B0 26 PE AR AR GF AR N 1) E (BT A {E F0AH 22 88 KA 00 38 5 e 55 TR] — AL B el B0 R S5 o —
AT T BB 1R PR B T 1 Bl T SR 1 E SN HLER PR,



b 13 FHH . F. - KREBRSAPAKEF RN FHR . 63 -

R4 0N EBEBREHEHAR

No. Mechanism G(a) f(a)
. 1
1 — Y a’ 7(171
2 THEY R a+1—a)In(1—a) —[In(1—a)]!
N 3 .
3 =HEYHL (1—2a/3)—(1—a)?? 7[(1711)*1"371]*1
. B 3 B
4 =YL [1—(1—a)3]2 7(1*0{)"'3[1*(1*(1)'3] !
5 =Y [1—(—a)l/3]1/2 6(1—a)?3[1—(1—a)l/3]1/2
6 [1—Q—a)l/2]12 4(1—=a) V2 [1— (1 —a)V/2]12
. 3 )
7 [(A+a)3—1]2 7<1+a>“[ A+a)¥3—1]7"
8 [1/(1+a)/F—172 7(1*0{)"3[ A=) —1]71
. . [—In(1—a)]" 1
9~16 WAz 54K — (A=) [—In(l1—a)] @D
(n=1,2/3,1/2, 1/3, 4, 1/4, 2.3) n
o 1—(1—a)" 1
17~22 FH B i g —(]1—gq) @D
(n=1/2, 3, 2, 4,1/3, 1/4) n
N 1
23~27 TS a" (n=1,3/2,1/2,1/3, 1/4) —a D
n
28 (1—a) ! (1—a)?
29 TR AL RN (1—a) ' —1 (1—a)?
30 (1—a) 12 2(1—a)??
RS ARAABREZETHENIAHFESR E(a>40%)
fa) G(a) B/
No. R
E/(k] » mol™1) InA /s E/(k] » mol™1) InA/s™! (K+ min" 1)
2 132.1 39.09 164. 8 46. 38
3 167. 4 48. 22 181.5 50. 03
6 38.7 11. 08 42.7 9.79 3
9 185. 4 55.98 134. 4 38.56
17 88.2 25. 94 92. 2 24.73
2 130. 2 38.10 157.7 43.58
3 163.9 46. 46 173.7 46. 87
6 40. 3 11.96 40.5 9. 49 7
9 180.7 53.69 128.3 36. 32
17 87.8 25.79 87.9 23.41
2 124. 6 36. 16 156.5 42.77
3 158.0 44. 27 172.3 45. 95
10
9 174. 6 51.37 127.2 35. 70
17 82.4 24.13 87.2 23.07
2 115.8 33.68 153.8 41. 84
3 149. 2 41. 68 169. 6 44. 94
9 167. 1 49. 06 126. 6 35.57 15
17 77.1 23.17 85.7 23.73
21 121.0 39.09 97. 7 46. 38
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