5511 I
2005 4 11 A

CHINESE JOURNAL OF INORGANIC CHEMISTRY

Vol.21 No.11
Nov., 2005

N

?%\‘/‘/\/“/\‘/v/\/v‘/\‘/-/\'{a

ﬁ%ﬁﬁ§
&

Seaeasaea e

KB TE Sk A RRAT 0 R Bk R L3N 525

RS

EFAE

(HAIFEFRAAFERBIAELLZ F L6 435002)

KEEW . TOKRER R WK R shik
FESZES. 0614.811 XERERIRAD: A

XEHE: 1001-4861(2005)11-1682-05

Thermal Behavior and Dehydration Kinetics of Ferrous Oxalate Dihydrate
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Abstract: The thermal behavior of ferrous oxalate dihydrate (FeC,0,:2H,0) was studied by thermogravimetry and
differential thermal analysis (TGA and DTA). Three steps could be deduced for the decomposition from the TG,
DTG and DTA curves obtained. One of the steps was the dehydration, the mass loss was 20.1%(the found value

was in good agreement with the calculated value).

Mathematical analysis with the integral and differential

methods showed that the kinetics of dehydration of FeC,0, :2H,0 could be explained by F1 mechanism in

nitrogen atmosphere. The kinetic equation of dehydration of FeC,0,+2H,0 could be expressed as:
da/di=6.25%10"[exp(-170.27x10*/RT)](1-«)
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Fig.2 TG and DTG curves of FeC,0,-2H,0 at 10 K+ min™
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Table 1 Common g(e) and f(«) kinetic equations for different mechanisms

No.  Symbol Reaction model gl Sl
1 AlS Assumed randon nucleation and its subsequent growth,n=2/3 ~In(1-a) L.5(1-a)[-In(1-a)]"”
2 A2 Assumed randon nucleation and its subsequent growth,n=1/2 ~In(1-a)]"? 2(1-a) [~In(1-a)]"
3 A3 Assumed random nucleation and its subsequent growth,n=1/3 [ ln(l -] 3(1-a) [-In(1-a)*
4 A4 Assumed random nucleation and its subsequent growth,n=1/4 [-In(1-a)]"™ 4(1-a) [-In(1-a)]**
5 D1 One-dimensional diffusion, Parabolic law ol 0.5a
6 D2 Two-dimensional diffusion,Valensi equation (I—a)In(l-a)+a [-In(1-a)]"!
7 D3 Three-dimensional diffusion,spherical symmetry,Janer equation,n=2 [1-(1-c)""? L3[1- (1-a)]* (1-c)*
8 D4 Three-dimensional diffusion,spherical symmetry ,Ginstling-Brounshtein equation  (1-2a/3)~(1-)®®  1.5[(1-a) "~ 1"
9 FI Chemical reaction,first order ~In(1-a) l-a
10 F2 Chemical reaction,second order (1=)'-1 (1-0?
11 F3 Chemical reaction,third order (1-a)?-1 0.5(1-w)?
12 Pl Mampel power law,n=1/4 a 4o
13 R2 Phase boundary reaction,contracting cylinder,n=1/2 I-(1-a)”? 2(1-a)”?
14 R3 Phase boundary reaction, contracting sphere,n=1/3 I-(1-a)”® 3(1-a)®”
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Table 2 Fundamental data obtained from TG-DTG curves

T/K o da/dT/K™! T/K a da/dT/K
425.4 0.125 0.294 441.0 0.510 0.777
427.7 0.159 0.347 442.0 0.548 0.796
4204 0.207 0.404 443.0 0.587 0.817
432.6 0.253 0.477 4443 0.635 0.837
434.2 0.293 0.536 446.1 0.712 0.896
435.7 0.337 0.580 4474 0.764 0.889
437.5 0.389 0.639 449.3 0.846 0.793
439.1 0.438 0.711 450.4 0.885 0.632

%* 3 FeC,0,-2H,0 Rtk KB Y3 43> #r 45 R
Table 3 Regression analysis result for dehydrate of FeC,0,-2H,O

Integral method

Differential method

Symbol
r E/(kJ-mol™) In(A/min™) r E/(kJ+mol™) In(A /min™")
ALS -0.9989 112.88 27.92 -0.9880 108.57 29.86
A2 —-0.9989 28.85 19.47 -0.9771 78.54 21.43
A3 -0.9989 52.84 10.89 -0.9417 48.52 12.89
A4 -0.9987 37.82 6.48 -0.8867 33.51 8.53
D1 -0.9885 275.29 71.80 -0.9620 217.36 58.74
D2 -0.9937 296.86 71.33 —-0.986 6 256.25 69.10
D3 -0.9978 323.92 83.61 -0.9982 303.34 80.97
D4 -0.9955 305.77 78.39 -0.9927 272.50 72.21
F1 -0.9989 172.92 44.63 -0.9949 168.61 46.54
F2 -0.9872 226.54 60.10 -0.967 1 261.10 72.80
F3 -0.9628 292.44 79.72 -0.9446 353.60 99.76
P1 -0.9628 292.44 79.72 -0.7039 -29.82 -9.44
R2 -0.9960 151.69 37.77 -0.989 8 122.36 32.71
R3 -0.9976 158.35 39.30 —-0.996 4 137.78 36.68
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Table 4 Kinetic parameters by three integral equations

Method n r E/(kJ+mol™)  In(4/min™)
Coats-Redfern 1.0 09990 172.92 44.63
Horowitz-Metzger 1.0 0.9984 190.74 49.53

Madhusudanan-Krishnan-Ninan 1.0 0.9990 173.04 44.70

TR B 25 R A R R ML eR A T
Ozawa ¥Je— LRI 43k, XHEfLRE £ T RA
W RAILEE R A e, AT RE S 1 bl T LB R 2
FEAR Y G R A2 25 X HE Ozawa 1 7] LLVE S —Fh
B UEJr MR FHY, Ozawa J7 2PN

lgB=lg|A E/Rg(«x)]-2.315-0.456 TE/RT 9)

. d(1g8)/d(1/T)=-0.456 TEIR (10
K T RHAF TR E A B 1 TG 4k I o AH R &b X
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Table 5 Activation energy from the Ozawa equation with different «

e 0.2 0.3 0.4 0.6 0.7 0.8 Average
El(kJ-mol™)  168.36 169.12 171.47 173.51 171.89 172.64 170.52 171.04
r 0.9983 0.9935 0.9907 0.9969 0.9913 0.9916 0.9953
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