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Pyrolytic features of corn residues in the decaying process under

field conditions
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Abstract: This research proved that a thermal analysis could be used to study the plant residue decaying.
Variations in pyrolytic features of corn residues in the decaying process was investigated under field condi-
tions. The results show that 280 C,330C ,and 450 C peaks of DTA curve and the second peak of DTG
curve could be regarded as the featured peak” and the ratio of hssc/hsoc as “the featured index”. Energy
parameters (AH , E)brought out such two stages as the fluctuating-rolling stage and the stage which tended
to be stable. The results show that 280 C peak of DTA curve was mainly given by benzene-alcohol soluble
substances (b-a) and water soluble substances (w);b-a,w,cellulose, hemicellulose were the main compo-
nents which affected pyrolitic feature. Lignin had a important function in the latter decaying period in which
porolitic feature and energetics tended to be stable.
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1 DTA 330 C.450 C (h) s (AH)  hasoc/hasoc
Table 1 High AH of 330 C .450 C peak and the ratio of hs3yc /hysocobtained from DTA curve of decaying substanese

( )Decaying periods (Month)

Parameters Treatment 2 4 6 8 10 12 14 16
330C @ 19.8 21.6 12.6 20.7 17.1 3.3 3.5 9.8
+ © 19.2 19.8 11.4 19.2 16. 8 3.3 1.8 9.6

h(cm) © 12.0 13.2 9.0 12.9 10. 8 9.6 7.2 10. 8
450 C 1.0 3.0 2.4 9.0 26.1 28.5 28.5 27.9
+ 0.9 3.6 2.7 9.0 29.4 29.4 29.1 29.6

h(cm) 0.6 3. 2.5 1 27.0 29.4 25.2 32.1
330C 3.3 7.1 3.4 5.6 1.9 1.1 1.2 1.4
+ 2.3 2.2 2.4 2.4 1.1 1.7 1.3 1.2

AH k] /g) 2.0 2.3 2.1 2.0 1.6 1.8 1.2 1.4
450 C 2.7 2 1.6 2.1 6.5 6.6 5.8 6.1
+ 1.8 1 1.7 6 4.9 3.5 4.2 4.8

AH K] /g) 1.9 1.8 2.3 2.1 6.3 4.8 4.4 4.9
19.4 7.2 5.3 2.3 0.7 0.1 0.2 0.3

hazoc/hasoc + 21.3 5.5 4.2 2.1 0.6 0.1 0.2 0.3
20.0 4.0 3.6 2.0 0.5 0.3 0.3 0.3

(DChemical fertilizer,@Barn-yard manure+ Chmical fertilizer,(3)Without fertilizer applied
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a.b.c is as same as fig. 1

o [P, L% 1
Tr s12 528 ]483 wLSSS 8 5;!3 Gw
tad
. Ew'g‘f;?—g/—v‘é o in 373
72 $72 S?z Lz &85 51 j72'81
z 4 6 8 1 12 1416
e e w
500,537 554 540 NG 5?5?[;
L L
b 15_%,/,,5,\7353 278 80878
70 572 $72 75 374 74}76578
A 6 g 10121416

018

ELE 015

rs
519 J505 Y363

W o
¢ 50— ?”%(37(3?3'}
8

$5€

80 76\72\)75 74
10 12 14 16
——— dw St

L8]
ks

al, (w) DTG
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a,b.c is as same as fig. 1
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Table 2 Parameters of DTG curve of decaying substances in various decaying periods for fertilizer applied treatment

( )Decaying periods (Month)

Parameters Treatment 2 4 6 8 10 12 14 16
g 4.9 6.3 7.2 3.6 2.9 1.7 1.5 1.4

h + 2 59 7.0 6. 4 3.4 2.0 0.9 1.5 1.7
(em) & 8.0 5.8 7.5 3.9 2.1 1.5 1.3 1.3
613 621 633 635 637 635 630 633

(K) + 615 631 632 632 634 641 638 638
(T'm) 617 634 635 635 642 644 629 617
221. 9 442.1 371. 9 260. 3 84. 4 105. 3 72.4 71.9

E + 320. 4 320. 4 484. 9 186. 5 350. 4 89.7 123.3 79.1
(KJ/moD) 296.8 326.4 784.6 271.0 162. 1 78.2 86.3 97.2
‘1018.2 ]037.3 103().7 1051.6 ]05.3 108.1 1055 ]OB.B

(min 1) + 1027,2 1039.3 10I0.f1 1026.5 106.7 109.6 105. 4 106,9
k() 102& 1 1026, 9 106\, 9 1022. 2 102& 8 103, 7 106. 6 1()7‘ 7

(DChemical fertilizer ,@Barn-yard manure+ Chmical fertilizer ,3)Without fertilizer applied
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