F20% 1M

Vol.29 No. 1
Feb. 2014

Re#MEALE5R

Journal of Tianjin University of Science & Technology

2014 42 A

DOI:10.13364/j.issn.1672-6510.2014.01.006

RiE S F At RS RE S FRSRIE R /1 F

FHE, &4 =, OVHERY, EER, T OEC
(1. RETEEFRESFE ST, KRR RHEER2E S TRBE, KEE 300457;
2. AT RA ], JLE 100024)

W OE. BARELERHEBRLA S TEEAENGBR S HA LK. AT ERRER AR LA R S

SRS IRA AR P A AR AR S HTF Ao 2 AR AR AESF IR A E R B R B A 5 AR $ B A8 5T o

ARNER LA FRAFR. AT RE A FEAUELFT AT R0 B F) A R HIL I3, 4B & A 5] MR % SR Al 3R &
B RE FR ISR T FAE M B R L A SRR % S A T A R ALIE, SE T B B X — i AT AT B M ) &

7 FE.

KR BARSAI A, BBy, dESRME D, UMRsh 5 SO gpLan

hES#S: R979.271 MEFRERD: A XERS: 1672-6510(2014) 01-0025-05

Molecular Thermal Decomposition Mechanism and Kinetics of
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Abstract: Ulipristal acetate pseudo-polymorph was prepared by cooling crystallization in ethanol.According to TG data, the
thermal decomposition of ulipristal acetate pseudo-polymorph included two processes which were desolvation and molecular
thermal decomposition as the temperature increased. Non-isothermal thermogravimetry was applied to study the thermal
decomposition mechanism and thermal decomposition kinetics of molecular thermal decomposition of ulipristal acetate
pseudo-polymorph. Based on different kinetic functions of corresponding molecular thermal decomposition mechanisms and
the experimental data of ulipristal acetate pseudo-polymorph, the decomposition mechanism of molecular thermal decompo-
sition process was analyzed and estimated, and the corresponding kinetic equation was also obtained.
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1.1 BEERESH MBS RENHE

HRYE SCHR 717 B R % ) =) s 590 i il 4
P B 150 mL oK ZEEMIE 65 C, A
40 mg AYBSR A wIAUHLE, , BEPE B IR BT , JEE
65 ‘C T35 30 min, X5 LA 0.1 ‘C/min YRR R
WFTARHIZE S, EREERR 5 °C, Wik, ARET,
PATPTTFES.

1.2 BEBRSHAMERSBEKRIE

K HEE Netzsch 24 E]IAY 200 F3 Rl 22 /R 494 &t
PO BE IR & A1 wl At Al 2 S A R4 7 25 X iy
B, Al HES, ZAAA, FHEVERH 30 ~ 230 °C, FHE
K 10 °C/min.

SRR Netzsch A HI 209 F3 BUHEE /341X
X il 1R 5 1 W A AR 22 5 B R T IR S M, ALO;
A, BAAGR, FHETEEA 25 ~ 600 C, FHEHE RN
10 ‘C/min.

KH XD-3 BUHEHE X B AT O B R )
i AR TR X SFERAT /34T, Cu $E, 45
JE 40 kV, & H 100 mA, £ 5B AE 2 FIRETE RN
59 ~50°, FHIEER K 4°/min, KK 0.02°.

1.3 EHBREH

FRIUEETR & F) AR 2 A 10 ~ 15 mg, 174
oM. AR, FHEREAES 5.7.5.10,12.5 F1
15 °C/min, FHETEF R 25 ~ 600 C.
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Tab.1 Temperature ranges and conversion rates of
ulipristal acetate pseudo-polymorph at different
molecular thermal dissociation phases

e} 25, I
B/ (*C-min™) . m”{ e . *@l: %
WEC REC RE/C

5.00 313.26 474.28 444.27 68.79

7.50 321.41 486.36 438.52 69.92
10.0 330.35 488.66 438.71 68.96
12.5 329.55 496.54 450.34 68.72
15.0 335.20 529.99 469.76 68.93

M 4RI H IR SR w b 2 B i 23 A
ARG 3 BB BTN BOE ST ER Y
B, orkeZs 0.4 2.0 ADCEEST. BRIER S A R A
TRZ RO T B R AELESE 3 DB BL S 1 ]

PUE H : FHEHECR K, OB 5 W B, BER

I F) At 22 it 78 18 AR A3 A T PR it 2 YK W (TG 1)

T RS, (R 3 BB R TR RAFAE.

2.3 BEERSFFAMESBENADENHESHN
ki

FELMIMIEAE T, BRI g it 8h 1247
% AT LU ) ke geor™,

@ SEPCE/RT) (@) @)
Kb ol ¢ ZIETER, %; 4 FAERIET, s S E
G ALEE, J/mol; R K%L, 8.314 1/ (mol'K) ; T
RFES L X, K (o) AALELR BB
B NLMETHEE R, K/min.

FF K Q) 7T LAHE S O RN 5%, W Flynn-
Wall-Ozawa Fll Kissinger-Akahira-Sunose 7%:5%. [K°h
TCBERY iR R AN K By 7 2R pR B0 T AR A 45
NATEEIE AL AR, B LA AT FHR X B4 AT il 26 ik
JIAS RN &5 R TIGTE ; [FBA BB LU AR R R R T
(G AL RE , K30 A 1 R o S MLER A — k. BT
o ) — 2y Pl 2 B O T il 26 R — 2k &
RIEE , BT AERR Ry S5k B R

A A T A B SN B TR AL BED.

B _, AE _E

In T heo =In G@R “RT 3)

K
x* +18x +88x% +96x E
h(x): 4 3 P s X = H
x +20x” +120x" +240x+120 RT

G (@) LB R B R K

AWK G R H LT R R S A ml b
A T T R R TE AL RE , th FARER/NF 0.1
Bh S A5, TR AR T 0.9 BRI AR
19, XA B BEER N RE 4 1T M iha B S 07 ) BCSE B B
ANAR A W S 2 R YE DR F T A fR ML AR 5 45
B ) 0 5 7 Sk A e vEU, BT AASHF 98 R F 2k
KIXAN 0.2 ~0.8. B ¢ BFZIAYHIXT Sk HR o, I
A (DI ¢ W2 TR m,, i om 78 TG #4153
B T, 4l FWO AU 1g B 5 UT MR,
KAS ARXFH In(g/T) 5 1T Bt R, A%
RIEA BT RER SR AR 2 TS 3 BBy i
3 ik S 15 Ak R T 26k AH 56 R B, A g R L 3k
2. NFE 2 ATLUE Y, BE AR R TR G K, 1E 1k RE
W, NILEZE AR RBCKE , IR IR
L RE HAT B e . BT, mETR 2 A A Al 5 22
RIS 3 BB G AL R E 2l 345.11 kJ/mol.
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Tab.2 The activation energy of ulipristal acetate pseudo-polymorph at the third thermogravimetric phase calculated by

different methods
FWO ¥ KAS 7% AL

“ E/ (kJ-mol ™) R E/ (kJ-mol™) R E/ (kJ-mol™) R

0.2 350.84 0.989 1 357.76 0.989 9 357.92 0.985 9

0.3 347.43 0.982 6 354.41 0.987 8 354.47 0.989 8

0.4 340.13 0.989 6 346.41 0.990 8 346.54 0.990 3

0.5 337.73 0.990 9 343.71 0.990 1 343.88 0.991 1

0.6 339.82 0.994 7 344.89 0.994 2 344.87 0.989 2

0.7 331.63 0.989 9 335.35 0.987 8 335.53 0.989 8

0.8 327.26 0.991 1 332.36 0.987 3 332.54 0.992 2
M 339.26 0.989 7 344.98 0.989 7 345.11 0.989 8
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Tab. 3 Part fitting results of ulipristal acetate pseudo-polymorph in three decomposition phases with 37 types of common Kki-

netic functions

s LIRS G () PR PR HLEE R k R
1 o L) —4ET 8,1 D -0.340 3 0.932 7
2 o+ (1-aln(l-a Valensi J7 2 THEYHEL2D -0.368 2 0.963 3
3 n-a-ao"y Jander J7 THEYHL2D,n=2 -0.384 4 0.946 7
4 [N-0-a)"pP Jander J5 7 =4 EL3D,n=2 -0.3993 0.951 3
5 [-ln(1-a) 1" Avrami-Erofeev J7F¢ AR n=2/3 -0.143 2 0.851 6
6 [-ln(1-a)* Avrami-Erofeev J5 ¢ AR 0= 3/4 -0.1613 0.852 2
7 -In(1-0) Avrami-Erofeev J5 ¢ BEAAK n=1 -02148 0.874 6
8 [-In(1-a) 7 Avrami-Erofeev J7 ¢ WA n=2 -0.6302 0.920 3
9 [-n(1-a)7 Avrami-Erofeev J7 ¢ WK n=3 -0.846 5 0.962 2
10 [-In(1-0)7]* Avrami-Erofeev J7 ¢ WK n=4 -0.990 3 0.977 4
11 a” Mampel Power 1] n=1/3 -04775 0.968 2
12 a? Mampel Power 72: 1 n=1/2 -0.084 7 0.953 8
13 a Mampel Power 3211 AR n =1 -0.169 7 0.954 2
14 a? Mampel Power 32: )l n=3/2 -0.2554 0.953 3
15 l-o'-1 IEAE T =S -0.267 4 0.956 9
16 1-(l-a™ EAE T n=1/4 -0.203 3 0.954 6
17 1-(1-a? IEAE % n=2 -0.132 1 0.954 6
18 1-(l-a° IEAE % n=3 -0.101 4 0.953 8
19 1-(l-0" W ERAR AR 0 =1/3 -0.1923 0.924 8
20 1-(1-" e AR AR, n =172 -0.195 7 0.928 8

H1 10 S8 /124500 In G (o) X In B ik X
RERIE R - 4.684, h(x) =0.969 3, HEEIR S F) A

R MM 3 BrBE# o s N TG fL e E =
345.11 kJ/mol , 18 3 77 2 (4) B8 B 18 1 F) w) M £
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