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1 SEIGESY

1.1 XFE5RA

SMP3 B9 s 2 1 ; EQUINOX-55 # e B it 21 AR % (KBr JJ7) 5 Varian Unity INOVA-400
S ERIIRIL; PE-2400 BOGE ML, FRALFRT4l, MR Ad, m.p. 97.6 C*.
1.2 FRZIBEERENTE

PEFE T 101 54 0. 02 mol PR LRI TC/K LBEEE W N 0. 02 mol (3. 98 ¢) % M 7 Ji 113 HH -
CEEAW (AR 1:4) , IR T ROV 2 he Brib A, e, ik 5706.0 g, ¥ 85%. HIHR-Z
PR AR TR 45 i 3 UK, A 304l N L RRR B R, m.p. 76.1 ~76.6 °C (SCHR{E Y76 ~78 °C), JG
ZOHTSEIAE (% , ChHy N, O, B {H) : € 68.27(68.38), H5.83(5.98), N 11.95(11.97). IR,
p/em™' ;2 671(N—H), 1622(C=0), 1 067(C—0—C). "H NMR(CDCI,), §: 2.40(s, 6 H), 4. 66
(s,2H),6.47(s, 1 H), 6.97 ~7.75(m, 10 H), 10.17(s, 1 H).
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BEE B T EE M [ PR e SR R IRE PR ME Y T a-AL O, K I 5 55 1 bR o 5 R BF 5% B
(NIST) UV Bixt L, B2 76 80 ~400 K Z (0], AKX AREHBEN +0.2% , WEFIEE N £0.5% .
W2 i FARE RN 2. 342 2 g, B 6. 665 mmol (M, =351.399 0 g/mol). H& ARESZAS, HeSCHR[ 1107
P FE R R e B e T, AT IR, THR B R HIFE 2 ~4 K/min, 783 IE I & 5
R, R A AR AN SR AR | A0 AR S SR A G I AR B T RN R GRSk A B e K

2 HRS5WiL

2.1 # =
B CTRETGE N I S B IR BB SR TR 1, € ~ T iIhZ LA 1.

Table 1 Experimental molar heat capacities of pyrimethanil phenoxyacetate

Con/ Con/ Con/ Con/
/K /K T/K T/K
(J-mol~" - K1) (J-mol™! - K™") (J-mol™! -K™") (J-mol~" - K1)
81.254 172. 020 177. 865 247.27 250. 518 361.98 325.412 467.28
84.259 175.710 179. 674 249. 48 252. 029 363. 20 327.451 469.27
87.171 177.910 181. 475 250. 51 253.536 365.52 329. 486 473. 11
89. 997 179. 900 183. 268 251.19 255.038 367. 17 331.510 489. 61
92.749 181. 940 185. 052 253.31 256. 535 369. 12 333. 460 498. 86
95.435 183.310 186. 845 255.23 258. 028 371.28 335. 465 514. 38
98. 060 185.010 188. 690 257.23 259.514 373.56 337.511 527. 46
100. 631 187.700 190. 510 258. 58 260. 995 375.90 339. 425 540. 87
103. 153 189. 670 192. 309 261. 96 262. 472 377.92 341.274 572.74
105. 630 191.210 194. 099 262.53 263. 945 379. 08 342.993 661.73
108. 065 193.530 195. 881 264. 14 265. 409 383. 84 344.528 802. 63
110. 463 195.010 197. 658 266. 86 266. 870 386. 67 345.789 1101. 50
112. 827 196. 370 199. 423 268.73 268. 325 389.33 346.723 1 663.20
115.159 198. 390 201. 180 270. 69 269. 776 391. 41 347.378 2 537.50
117. 463 200. 140 202.928 272.27 271.222 392. 81 347. 850 3 550. 60
119. 740 201.210 204. 628 274.01 273.291 395.11 348.208 4 608. 90
121. 995 203. 652 206. 320 276. 15 274.713 403. 83 348. 487 5714.50
124.222 204. 761 207. 999 271.75 276. 128 405. 87 348.704 6 836. 60
126. 424 205. 430 209. 666 279. 54 277.536 407. 53 348. 868 8 146. 00
128. 603 207. 470 211.324 282. 60 278. 936 409. 83 348.992 10 095. 00
130. 759 209. 130 212.972 285.75 280. 329 411.38 349. 104 11 429. 00
132. 896 211. 830 214. 607 287. 50 281.717 413. 41 349.212 11 801. 00
135.012 212.530 216. 188 289. 59 283. 097 415.82 349. 320 12 223. 00
137. 108 213.230 217. 811 291. 14 284. 471 417.49 349. 441 11 689. 00
139. 186 215.370 219. 434 293.29 285. 839 419. 62 349. 604 9938. 10
141.253 216. 110 221. 055 295.93 287.200 421.05 350. 218 3 194. 50
143.309 217.780 222. 661 298.93 288. 555 422.61 351. 964 694. 01
145. 346 219. 490 224.262 300. 73 290. 750 424.19 353.702 692. 20
147.370 221. 060 225. 858 306. 96 292. 921 426.23 355. 437 696. 79
149. 382 220. 830 227. 446 313.34 295. 067 428.62 357. 169 698. 89
151.379 223.920 229. 022 317. 86 297. 229 430. 45 358. 899 702. 51
153.362 224.710 230.574 320. 52 299. 383 432.92 360. 627 703. 62
155.334 226. 880 232.118 325.42 301. 527 434. 85 362. 354 704. 92
157.285 228.950 233.683 329.97 303. 659 436.52 364. 082 706. 73
159. 208 230.710 235.248 335.55 305. 785 439.91 365. 789 709. 90
161. 122 232.710 236. 803 338. 67 307. 902 444. 05 367. 491 712.01
163. 025 234. 890 238.349 344. 04 310. 012 445.76 369. 194 714. 20
164.917 236. 260 239. 887 347. 83 312.110 452. 45 370. 900 716. 58
166. 796 237.310 241. 411 349.21 314. 204 456. 35 372. 605 718. 09
168. 667 239. 640 242.913 351.91 316. 285 461.01 374.308 721.27
170. 527 241.200 244. 415 353.70 318. 150 463.37 376. 006 724. 94
172.377 242. 540 245,947 355.15 319. 406 464.12 377.713 727. 98
174.217 244. 190 247.478 357.50 321. 317 465. 42 379. 431 730. 65
176. 047 245.200 249. 002 359. 90 323.371 466. 69
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Fig.1 The experimental molar heat-capacities(C, ) X=(T-204.5)/123.5, U5 HIZATHIC R 2L R =

of pyrimethanil phenoxyacetate plotted 0.997 9. BRA5HISL5: S Ah , JEE IR IS A 5 S0

against the temperature(T) {E A AR 22 0. 50% . X FHOHH
C,. = 710.8714 + 15.9020X + 5.4007X * + 3.3213X * - 3 . 8272X * (2)

X (2) BT 354 ~380 KX, Hi X WIrailiZ, X = (7-367)/13, EMA&MHXRE R =
1.000 0. BRAHISEHmish, BERIVEIE S SR E MR R2E N £0. 2% .
2.2 WA BB RIELRS

HEZAEEPIRIEAIX, LU 1S K/min(Z/PUEAHD) F10. 5 K/min( HARAHD) KRR MRS A H15)
FRLAT, ARG AT E I M EIE. 45 RRY, 24P O A2 I R4l v
AN v AR 0 R A WIS B AR R E 2 2R, 8 ez vE s A 2z Ak A
W5 1 349. 38 K, JFFIHIAX I T BERIGALAS AH, FIEEIRIBALNE AS, , 4559 732 .

Table 2 The results of phase transition obtained from three series of repeated

experiments of pyrimethanil phenoxyacetate

Thermodynamic property Series 1 Series 2 Series 3 Mean value Standard deviation
T/ K 349. 41 349.41 349.32 349. 38 0.03
A H, /(T - mol™h) 34 260. 00 34 291.00 34 286.00 34 279.00 10. 00
A S,/ (J K71 e mol™!) 98. 05 98. 14 98.21 98.13 0.05

2.3 AAFEH
RS 36 B AR A B A R 2 BB (1) A(2) , IR S B R e 200

7
Hy = Hy 154 = J;‘)S.IS Cp(s> - dT (3)

T
Sy = Sy sk = J;gs_lscp(s) < T dT (4)

Al LA iZ A B W LIBRAEIR 5 (298. 15 K) R REAERY IR S22 R % 7F 80 ~325 K Z [l E:RE 5 K AL
2% KRNI SIS 2 pR B E S T 3 .

Table 3  Calculated thermodynamic function data of pyrimethanil phenoxyacetate ( C,,H, N,0,)

Cp,m/ <H7 _HZ‘)& 15)/ (57 _5298. 15)/ Cp,m/ (H7 _H293. 15>/ (S[ _5293. 15>/
T/K T/K
(J-K ' emol™") (kJ+-mol™!) (J+-K!-mol™) (J-Ktemol™) (kJ+mol™!) (J-K'-mol™t)

80 169. 22 -60. 836 -331.90 210 286.79 -31.982 -125.71

85 174. 86 -59.975 -321.33 215 294. 46 -30.529 -118.92
90 179.91 -59.088 -311.18 220 302. 44 -29.036 —-112. 11

95 184.43 -58.177 -301.39 225 310.71 -27.504 -105.26
100 188.53 —-57.244 -291.91 230 319.23 -25.929 -98.35
105 192.28 -56.292 -282.71 235 327.99 -24.311 -91.40
110 195.75 -55.322 -273.75 240 336.94 -22.649 -84.38
115 199. 03 —-54.335 -265.03 245 346. 04 -20.941 -177.31
120 202. 17 -53.332 -256.51 250 355.25 -19.188 -170. 18
125 205. 24 -52.314 -248.19 255 364.52 -17.389 -62.99
130 208.29 -51.280 -240.05 260 373.80 —-15.543 -55.76
135 211.39 -50. 230 -232.08 265 383.02 -13.651 —-48.49
140 214.58 —-49. 166 -224.28 270 392.13 -11.713 -41.19
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Continued
Con/ (Hp—Hys 15)/  (Sp=Sys15)/ Com” (Hp=Hyo15)/  (Sp=Sys15)/
T/K T/K
(J-K ' emol™") (kJ+-mol™!) (J+K!-mol™) (J-Ktemol™) (kJ+mol™!) (J-K'-mol™t)
145 217.91 —-48.085 -216.62 275 401. 07 -97.298 -33.870
150 221.45 -46.986 -209. 10 280 409.76 -7.703 -26.530
155 225. 14 —-45.870 -201.72 285 418. 12 -5.633 -19.200
160 229.12 -44.734 - 194. 45 290 426. 08 -3.522 —-11.880
165 233.37 -43.578 -187.30 295 433.56 -1.373 -4.584
170 237.93 —-42. 400 -180.24 298. 15 437.98 0. 000 0. 000
175 242. 80 -41. 199 -173.27 300 440. 47 0.813 2.687
180 248.02 -39.972 -166. 37 305 446. 71 3.031 9.927
185 253.59 -38.718 -159.53 310 452. 19 5.278 17. 140
190 259.57 —-37.435 -152.73 315 456. 81 7.551 24.330
195 265. 80 -36.122 -145.97 320 460. 47 9. 845 31.530
200 272.45 -34.777 -139.21 325 463. 05 12. 154 38. 740
205 279.45 -33.397 -132.47
5 % % #
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Heat Capacity and Thermodynamic Properties of Crystalline
Pyrimethanil Phenoxyacetate ( C,,H,,N,0,)

SUN Xiao-Hong'" , LIU Yuan-Fa®, TAN Zhi-Cheng’ , JIA Ying-Qi’, WANG Mei-Han’
(1. Chemical Research Institute, Northwest University, 2. Department of Chemistry, Northwest
University, Xi'an 710069, China; 3. Thermochemistry Laboratory, Dalian Institute of Chemical Physics,
Chinese Academy of Sciences, Dalian 116023, China)

Abstract Low-temperature heat capacities of Pyrimethanil phenoxyacetate ( Cy, Hy N; O, ) were precisely
measured with a high-precision automated adiabatic calorimeter over the temperature range between 81 to 380
K. The compound was observed to melt at(349.38 +0.04) K. The molar enthalpy A, H_,
S, of the compound were determined to be (34 279 £10) J/mol, (98.13 £0.05) J/(mol « K) ,

respectively. The thermodynamic function data relative to the reference temperature (298. 15 K) were calculat-

and entropy of fu-
sion, A
ed based on the heat capacities measurements in the temperature range from 80 K to 325 K.

Keywords Pyrimethanil phenoxyacetate ; Heat capacity; Thermodynamic function; Adiabatic calorimetry
(Ed. . S, I)



