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1 ( )
Table 1 Elemental componerts, atomic ratios and functional group contents of humic acids ( HA)

extracted from corn stalk residue at various dages of the composting process (ash and water exclusive)

¢C H N 0 Atomic matio COOH OH Phemol OH Acidiy
Origin of HA Incubation
days(d) (gkg™ ')y — H/C 0/C N/C O/H ——(mol kg™ 1) —
HA 0 5741 575 389 3%.5 12 043 008 035 1.8 1.23 3.27
HA from cmposted 30 5738 57.3 408 381 119 043 0061 036 1% 1.20 3.52
com stalk 60 5722 57.0 411 39.7 116 044 0062 036 23l 1. 16 3.58
120 5703 57.0 412 3315 114 044 0062 036 22 114 3.59
180 %690 568 426 3325 114 044 00683 037 226 1.02 3.63
HAY 62 47 32 35 100 047 005 047 360 3.90 6.70
HA from soil
HA! 82 55 38 300 114 040 006 036 204 1.29 3.33
HA fran manure
,CCSR HA , 2 §

Table 2 Crude fiber components of humic acids extracted from

com stalk residue during a 180 day composting process( % )

9 ( 1)
Organic Crude fiber components of humic acids ~ Reduce or
? component at different composting stages ncrease
, CCSR HA (%)
. 1 0d 180 d
1.87 ol kg 226 mol kg™,
123 mol ke ! 1.02 mol kg™ Acid oohible 437 32.9b ~ 2471
3.27 ol kg ! 3.63 mol kg~ organic. malter
2.2 . 2.3a 1 8a - 21.74
Cellubse
2 Lieni 51 6a 62. 1b + 20.35
Agnin
(OCSR HA) 180 d
CCSR HA ) ’ Ads 2. 4a 32 + 33.33
CCSR HA : )
P (a=0. 05, n=4) In any row, letter superscripts follov ing the data mean
(9 CCSR HA significance level in difference (a= Q 05, n= 4)
OCSR HA , ’3
43.7% 32.9%, 24.71%, ' OCSR HA  CCSR HA
51. 6% 62. 1%, ’
20% , CCSR HA ’ ’
21. 74%, 2,
29, 7 [9, 11,
, CCSR HA 12] 470~ 475 an” ! Si-O

. (CSR HA)
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Fig 2 Founer trarsform infrared spectra of humic
acids extrad ed from corn stalk residue at various

stages of the composting process
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Fig 5 The relative contents of various protons i humic acids from

corn stalk residue at varbus sages of a 180G day composting process
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CHEMICAL COMPOSITION AND STRUCTURE OF HUMIC ACID FROM
COMPOSTED CORN STALK RESIDUE

Wu Jinggui Wang Minghui  Wan Zhongmei Jiang Yimei Wu Jiang
(Faauiy  Resource and Erwironmeni Saences, JilinAgricuiwrd Unwersty, Changdwun 130118  China )

Abstract Chemical canposition and strudure of humic acids extracted from composted corn stalk residue( CSR) were
studied with the aid of Fourier transform infrared ( FTIR) spedroscopy, 'H and BC nuclear magnetic resonance( "H-NMR, '*C-
NMR) spedroscopy and chemical analysis. The carbons in Humic acid from composted CSR ( CCSR HA) can be mainly divided
into three groups: aliphaticC, aromaticC and carbonytC, accounting for 59. 2% , 26.94% and 13.44% of the total C, re
spedively. The major functional groups in the CCSR HA include hydroxyl, alkyl, carboxyl, amide, benzene ring, methoxyl,
carbonyl and carbohydrate, with residual lignins being their skeleton and carbohydrates, and long chain aliphatic strudural
groups their basic composition units. CCSA HA is of the Rp type of humic acids. In uncomposted corn stalks per se humic acids
(OCSR HA) can be found and it is somewhat different from CCSR HA in composition of fund ional groups. The later is relatively
lower in methyl, methylene, ether and phenol hydroxyl but higher in amide, free carboxyl, mehoxyl and carbohydrate. Arc
maticity of CCSR HA is 29.97, and significantly lower than that, 42.19, of OCSR, but the capacity of CCSR HA cambining
with inorganic matters becomes stronger. As far as variation of the elemental camposition is concerned, the contents of C and H
are lower and the contents of N and O are higher in CCSR HA as compared to what is in OCSR HA. Compared wih soil HA,
CCSR HA s significantly lower in aromaticity, but much higher in content of sugarlike camponents, which are not present &
free carbohydrate, and instead are incorporated into structures such as hydrolyzable lignins. CCSR HA is also comparatively low
er in content of carboxyl groups, which exist in different forms.

Key words Humic acid; Corn stalk residue; Camposting process; Composition and structure



