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R1 EHRBEFOULBZEM (g/ke)

Table 1 The chemical constituents in the comn straw (g/kg)

EKGF C H N K4 BAEKS THERNERY $9ERK 0 HEK AEX

Com straw Ash  Insoluble ash Soluble OM Hemicellulose Cellulose Lignin
in acids

EF 4473 444 8.1 278 1.3 197.1 280.1 418.3 933

Ly 395.0 54.1 89 176.1 90.9 286.8 231.2 316.3 74.9

F#F 423.2 473 8.6 823 318 250.4 258.7 3753 83.8

R2 EABEHEASRBAERINTHRHOEL (%)

Table 2 Changes of the ash and dry matter in corn straw before and afer decomposition

YEER s EX ¥
Substance content Leaf Stem Straw
MmN AN N AN MmN AN
N added Original N added Original N added Original
MHEKRSTER 17.61 17.61 278 2.78 8.23 8.23
BRIBOKERKATER 36.21 25.39 6.22 4.68 12.64 10.95
TYERLER (KAL) 51.38 30.43 55.32 40.60 348 24.84
FYHHERKE (SEKAENLY) 62.35 36.93 56.90 41.76 38.02 27.07
&,
22 HHRAR

M EAAZE, B REFF AL TR 0 R i R A LD AN 6E nT I, BT AL T Y O 3 B R AR L
BILTAMETE (B 1~6) , ¥ B R, EXERN EIZEAR NG ER LFEK.
ABRE.BEAR W BERIEEARAEWSE. XiHH, EARBFNE, AR RERR
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A ERFEFT M LDAM 6% A R g E—I3J8. 3430~ 3380cm ™~ 'ATE BUE R AY B MY (B 45 I
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2990~ 2880cm ~ 'Zb 4 R W F B P B B K R BE B A b 9 C-HIGH BR (e 4 R 3 T 51 AR, X 4
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Fig.3 The dynamics changes of FTIR spectra Fig.4 The dynamics changes of FTIR spectra

of com stem residues without N fertilizer of com stem residues with N fertilizer

during decomposition during decomposition
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Fig.5 The dynamics changes of FTIR spectra Fig.6 The dynamics changes of FTIR spectra

of com straw residues without N fertitizer of com straw residues with N fertilizer

during decomposition during decomposition
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STUDY ON DECOMPOSED CORN STRAW RESIDUE BY
FOURIER TRANSFORM INFRARED SPECTROSCOPY

Wu Jing—gui Xi Shi-quan Zeng Guang—fu Wang Dong-mei
(Changchun Institute of Applied Chemistry, Chinese Academy of Sciences, National Analytical
Research Center of Electrochemistry and Spectroscopy, Changchun 130022)

Jiang Yan Wang Ming—hui
(Jilin Agricultural University, Changchun 130118)

Summary

Fourier transform infrared spectroscopy (FTIR) was directly applied to study the
decomposition process of comn straw residue (CSR). The result showed that FTIR
spectra could indicate the dynamic changes of organic components during the
decomposition process of CSR. With the progress of CSR decomposition, hydroxyl,
ketonic carbonyl, methyl, methylene, methine and aliphatic compounds decreased, but
aromatic compounds increased. This meant that the carbohydrates and aliphatic
compounds decomposed quickly and lignin decomposed slowly. The inorganic elements,
especially silicon, were reduced from the CSR and accumulated as oxides and some
other inorganic elements were reacted with carboxyls to form carboxylates. In the
process of decomposition, carboxyl existed as carboxylic ions, most carbohydrates and
aliphatic compounds were oxidized to CO, and H,O, the proteins and amino acids
were decomposed to CO,, NH,, NO, and amides, and the lignin were decomposed
to hydroquinones. As far as the differences between the leaf and the stem during the
decomposition process of CSR, methoxy increased in the leaf, however, no significant
changes were observed in the stem; the organic silicon compounds and lignin
decomposed significantly in the leaf, but the change was litle in the stem;
undecomposed leaf didn’t contain carboxylic ions, on the contrary, carboxylic ions
existed in undecomposed stem. During the decomposition process of CSR, addition of
N fertilizer promoted the decomposition progress of CSR. The chemical analyses
showed that the humification index when the leaf and stem were mixed and
decomposed was higher than that when the leaf and stem were decomposed separately.

Key words FTIR spectroscopy, Corn straw residue (CSR), Decomposition

progress.



