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Abstract : Thermogravimetric analysis ( TGA ) was used to study the thermal decomposition kinetics of Milrinone in the
nitrogen atmosphere. The thermal decomposition kinetic parameters of activation energies ( E) and pre-exponential factors
(InA) of Milrinone were calculated by the Flynn-Wall-Ozawa method and Kissinger method. The results showed that the
activation energy £, of the drug that calculated by the two methods were similar. The average activation energy E, was
165. 69 kJ/mol , pre-exponential factors InA was 32.44 s~ the reaction order of the thermal decomposition of Milrinone was
1. 00. The store period of this drug was four years under 298. 15 K. The thermalgravimetric analysis is a rapid, convenient
and feasible method for discussing the stability and the store period of the drug,and the results of this experiment provide a
reference for production and appraisal of Milrinone drug.
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Fig.2 TGA curves at different heating rates
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Fig.3 TGA curve and MS-t curves of primary gas products of

Milrinone drug at a heating rate of 10 K/min
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2.3.1 Flynn-Wall-Ozawa %
Flynn-Wall-Ozawa F 2K .

lgB:lg( Ré(Ea) -2.315-0.456 TE/RT) , (2)
FH 75 B A PREE B o A WD 75 5. T vk — R BDE AL R T B0 o — &R, G(a) th—, B
Ig(AE/RG( ) HHEE B2 1g8-1/T WE HE KR, LT K 23 o XTh BRI fLEE E, W3R 1 Frai il
K 4 FR , HEAREIK F1 4 2500 (9 R W% AL BE 9 166. 90 kI/mol; J7 i — 2 T, A0 EXh i T, IR AR
[F) IR 23T WAL I BE AR R AL SR AN AR ], R 1gB X 1/ T, /R B H BTS2 — S5 it 2k, N 4k i RF 38K
TG LRSI LA I N I B2 AL RE £, DL 2 g, UL iE AL BBl 172. 46 kJ/mol.

*1 EEHNAZELHET,Flynn-Wall-Ozawa ;5895588 E(E

Table 1 Activation energy of the drug by the Flynn-Wall-Ozawa method for the given degree of conversion

T/K
« B=5 K/min B=10 K/min B=20 K/min B=40 K/min E/(kJ-mol™") FRE r

0.1 575.55 582.20 598.12 603.27 183.710 0.980
0.2 590. 69 598.04 613.34 618.52 195.706 0.982
0.3 599. 65 607.67 624.21 629.93 186.354 0.983
0.4 605.93 614.81 632.53 638.63 177.104 0.983
0.5 611.31 621.08 639.36 646. 50 170.216 0.986
0.6 616.31 629. 84 646. 18 653.54 168.793 0.989
0.7 626. 83 644.63 660. 28 680.00 133. 191 0.999
0.8 656. 88 666.45 698.99 713.34 120. 136 0.980
Sy 166.901

K2 RARGMEIENASBHNNESH

c\d\e\f\ g\ h Table 2 The thermal decomposition kinetic parameters of Milrinone
N 24 it (1) T 5/ mg 5.603 5.224 5.945 6.169
FHE 2 B/ (K-min~") 5 10 20 40
\ lgB 0.7 1.0 1.3 1.6
- WYL DTG WeTH T,/ K 614.75 619.69 635.90 649.96
1‘6 1‘7 1

lgB/(K*min™)
=

*

15 1/T,(x107) 1.6267 1.6137  1.5726 1.5386
10T /K™ T, 0% T /Y Flynn-Wall-Ozawa
- . . O 172.464 1 r=0.982
B4 BEEFUREHET.Ing1/T, WEARMLE B E,/(kJ-mol™)
Fig.4 Curves of Ig8 vs 1/T, under certain Kissinger 2 E,/ (kJ-mol™") 164.4715 r=0.980 InA=32.44

conversion rates

2.3.2 Kissinger 7%

Kissinger J5 24 ;

ln(ﬁ/Ti)z In(AR/E)-E/(RT,), & [dln(ﬁ/Ti) 17[d(1/T,) | =-E/R, (3)

s T, AR SR DL g(B/T5) 4 1/ T, VERITS— B2k, il it A AL SRR R IG 1L RE E, L3
2 iy, R WG AL RE A 164. 47 k]/mol.

Kissinger 1B HE L HE/NT Flynn-Wall-Ozawa 32, {H P & AH 22 AN 2R K. A Flynn-Wall-Ozawa J5 %
— I AA B WIS AL RE S T Kissinger 115 BT 4%, 535 AH 22 2. 43 kJ/mol, [} Flynn-Wall-Ozawa J5 7%
TIHRAR RIS AL BRI U BORLE , 5 Kissinger BT SAH 22 7. 99 kJ/mol. 3% & K24 Flynn-Wall-Ozawa
T — TR AR TR R AR - F- BTE AL RE , OF Hge R0 e A R o mel OB AL BE T 34911, 249K F6 1k
R PEPEE AT, BIA SR N 10% ~80% 5 111 J7 vk — R A [ i B skt 58 Wi i 8 Ak 1) B AL AN T]
T FATMEE H B A AH R B9 A3, i LA 22 8K — 28 Flynn-Wall-Ozawa 155 Kissinger $AH X R ¥ 514
r=0.982,r=0.980.

K, i Flynn-Wall-Ozawa J5#k— 5 Kissinger {2 3K 15 12K 1 4 25 W) 1) ~F- 7% AL HE Ay 165. 69 kJ/mol,
FERHTH T InA 5 32.44 571
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Kissinger £ 1} [ I 2 5 DTG i £k e IR A &3 TRFAREETHRLRE n
i\é , fi@g&ﬁ Fﬁﬂl%ﬁﬁ E"J Xd‘%'@vﬁd\ﬁﬁﬁzd\ ﬂl%ﬁﬁij’g‘ﬁ( Table 3 The frequency factor(r ) of the different

heating rates on TGA curves

(S) RS DTG 2R 1 b V)2 5 i W T
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1265 WHRMR SO TE T g g, TR e e el
43 Fi9), JUT R BISEOR 1. 00,

2.5 REEREHC

R4~ k=Aexp(—E/RT) i1 M 7ERFE TR 1=298. 15 K. 303. 15 K.323. 15 K.373. 15 K T 9 2 hif
HRE BN 1.15x107° S7 3.45%x107° ST 2. 02x107" ST 7. 83x107° §71,298. 15 K,303. 15 K i &
REE ) 5 XA Cpl) 53515 1494 71 14..46.

2 28I 5 2 A SRS T B RO GO A plo) A X1, 8 S5 25 B A i B
SMIRIEAT . 25019 ph (i BRA SR BEK 23 AT R0 RI50 0 3 AV IK s T XK ph<T. 0, HR R4
RIRIEAR T 450 K 700 1.5 4Rs 2 4 111X H 7. 0<pk<12..0, FLRIA IR 5 - 450 K ATR00 0
3475 X pk>12. 0 R B4R BE AR ) 4 R001 h 4 4R 505 7. HRH5 8L K 1 42 269 13 2000
4 4.
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logt = log(

E E E
BR 2.303RTH_0'456 TRy S

F(4) " T RAT AR 7, PRI R E R o HTH I ¢ 2Uh £=165.69 kJ/mol R =
8.314 J/kmol ,B(FHH A ) = 5 K/min, T & LA B F8 ¥ FHELIK 2 FE AL RIS B X B A IRLE . 28358, 45t
298.15 K FARHE 0.2% Jrifsifal ¢, 9 7.37 d, SO KHMER 7630 298. 15 KN QRA7FK 1A 251 3 4F 0 73
fiff 0.59% . EWIK S A 25 W) SR ARTE 2 RO 25 .
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(D) WILESE T oK 14 259 3R G3 figad B2 S ALER, K ) AR AE 378. 15 K Z i HA D ARk 4
Fe & IRFETE R UAUT & A A T o0 il 1) S B o0 R IR BE Ry 586. 15 K, A3 il & — 20 58 1, oo i 7 W
NH, .CO, 1 CH,.

(2) 435I Flynn-Wall-Ozawa % 5 Kissinger 35315 1 iR (19 320006 AL B8, X9 07 15 #1477 0 #K,
Flynn-Wall-Ozawa 7% 5 Kissinger {%AH5¢ 205370 r=0.982,r=0. 980. 5K 15K J1 4% 25 Y1 il AE 1 ~F- 1 1% 1k
&M 165.69 kJ/mol. [AIHHH4E T R 28 n=1, 357K T Ind=32.44 57",

OGS T 4 MEE IR 298. 15 K303, 15 K 323. 15 K.373. 15 K T 19 5 %5 50, 43508 1. 15
1077 87" .3.45x107"° §7' 2.02x107" S7' 7. 83x107"" S~ W WL, K Sy AR 25 Wik AR 25 TR EE B, A R
O, B PERRAIR. [RIAS R pk (EHES: T K TR 25 At A R0 4 4%

(4) YA IR BN 128 T A TS R s AL RE AN SRR R B A K M = 298, 15 K Ty
0.2% FIrs i mta] k7. 37 d, L f% 298. 15 K R34 3 4F, 2543 %4 0. 59% .
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