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1.3 (thermogravimetric analysis TG  TGA)
0.25 mm
(0.1 mol/L)
(NaHA) (NaFA) (0.1mol/L) 2.1
(PAHA) (PAFA)
[7] 1
sl NaHA NaHA
C H 7.56% 6.88% O N
4.74% 11.80% NaHA
C H N o H/C
VARIO EL (vario NaHA
analyzer) CHN PAHA PAHA C
NICOLET 10.11% H O N 2.31% 7.97%
4 000 ~ 400 cm' 2.87% PAHA H/C
KBr NaHA
(differential thermal analysis DTA) PAHA

K1 EEEMEINMENGLTIE NaHA 71 PAHA BT RE K

Table 1 Elemental composition of NaHA and PAHA extracted from soil applied with vermi-compost

(g/kg)
C H o} N H/C o/c N/C
NaHA 371.89 48.82 522.07 57.22 1.58 1.05 0.13
400.02 52.18 497.33 50.47 1.57 0.93 0.11
PAHA 410.35 45.82 486.42 57.41 1.34 0.89 0.12
451.82 44.76 447.66 55.76 1.19 0.74 0.11
2.2 2 PAHA
1 NaHA NaHA
1 NaHA PAHA
NaHA PAHA 3623 1387 cm”
NaHA 3420 1642 1031cm’ 3421 1645 1024 cm™
PAHA
NaHA -COOH —OH N-H
-C=0 —COOH —-OH N-H
c=C —-C=0 Cc=C
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"o < z
ol
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B (em™) BEEC (em™)
1 1B&MEMEENETIE NaHA 05 LiLa T ik 2 EEfBMENG TIE PAHA 05N IEa T (L
Fig. 1 Changes in FTIR spectra of NaHA extracted from soil Fig.2 Changes in FTIR spectra of PAHA extracted from soil

applied with vermi-compost applied with vermi-compost
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vermi-compost PAHA
%2 W& fEINENGLIE NaHA 71 PAHA B9 E S
Table 2 Thermogravimetric analysis of NaHA and PAHA extracted from soil applied with vermi-compost
(%) (%) (%) Wi/W,
(W,0~1107C) (W, 110 ~3207C) (W3, 320 ~ 600°C)
NaHA 2.57 1.51 4.33 2.87
0.14 0.95 3.82 4.02
PAHA 1.20 0.73 — —
1.01 1.95 — —
2.4 8.92% 1.74% H O 1.05%
6.63% PAFA H/C
3
NaFA NaFA PAFA
C HN 9.41% 6.25% 7.61% O 2.5
7.90% NaFA H/C 5 NaFA
5 NaFA
NaFA PAFA NaFA
PAFA C N 1 284 cm!
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Table 3 Elemental analysis of NaHA and PAHA extracted from soil applied with vermi-compost
(g/kg)
C H (0) N H/C o/C N/C
NaFA 365.43 50.37 528.73 55.47 1.65 1.09 0.13
399.83 53.52 486.96 59.69 1.61 0.91 0.13
PAFA 370.87 59.16 506.68 63.29 1.91 1.02 0.15
403.96 58.54 473.11 64.39 1.74 0.88 0.14
1081 cm™ 3612 1736cm™ 2.6
NaFA 7 NaFA DTA
Cc-0 Si-O 7 NaFA
Vsi=o  Si-O-Si >
-C=0 NaFA 2.07
c=C 6 KJ/g 1.44 KJ/g
PAFA NaFA 8
PAFA 3404 1649 1086 cm’’ PAFA DTA 8
PAFA PAFA >
-COOH -OH N-H
~C=0 c=C PAFA 1.07 KJ/g
Cc-0 0.72 KJ/g PAFA
NaFA  PAFA NaFA
4 4
266
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ol | I
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Fig. 5 Changes in FTIR spectra of NaFA extracted from soil
applied with vermi-compost
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Fig. 6 Changes in FTIR spectra of PAFA extracted from soil
applied with vermi-compost

4000
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Fig. 7 Changes in DTA of NaFA extracted from soil applied with
vermi-compost
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Fig. 8 Changes in DTA of PAFA extracted from soil applied with
vermi-compost
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Table 4 Thermogravimetric analysis of NaFA and PAFA extracted from soil applied with vermi-compost
NaFA PAFA
(%) (%) (%) (%)
(W1, 0~ 110C) (W, 110 ~ 320°C) (W, 0~110C) (Wa, 110 ~320°C)
- 28.69 3.99 5.05
3.22 7.45 2.42 7.81
NaFA > PAHA
NaFA
PAFA
4
>
NaFA (NaHA)
PAFA (PAHA)
3 (NaFA) (PAFA)
H/C (
) NaHA
C 0 PAHA
9
. PAHA NaHA  NaFA
Li U9
PAFA
C H C/N C/O
O N
C/H
NaOH [1] Zaccone C, Soler P, Plazab C, Cocozza C, Miano TM.
Na,P,0; Variability in As, Ca, Cr, K, Mn, Sr and Ti concentrations
(] [12-13] (0.1 ~ 0.5 mol/L) among humic acids isolated from peat using NaOH,
(0 1 ~ 0.15 mol /L) NayP>,O7 and NaOH+NayP,0; solutions[J]. Journal of Hazardous
. Materials, 2009, 167: 987-994
Liang [ 3 0.5 mol/L  NaOH 2]
0.1 mol/L Na4P207 [J.
Na,P,04 NaOH , 2003, 34(2): 179-183
13.7% ~ 22.6% 3] ; ; ; s ;
[J1.
,2012,18(3): 611-620
Ca, Fe, Al [4] : , : : , :
[15]
[J1. ,2013(5): 1 332-1 340
[5] Senesi N, Loffredo E. The chemistry of soil organic
matter[A] // Sparks DL. Soil Physical Chemistry[M]. New
H/C York, USA: CRC Press, 1999: 239-370
PAHA NaHA o/C [6] R S s
8] 1.
NaOH HA FA 2013, 27(1): 258-262
(71 , , , , , ,
Na4P207 HA FA
NaHA [J7. ,2012,43(1): 87-92
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,2007,35(11): 1 5961 600
[9] . [M]. ,2001: 26
[10] Li XW, Xing MY, Yang J, Huang ZD. Compositional and
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Journal of Hazardous Materials, 2011, 185: 740-748
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Reactions[M]. 2nd ed. New York: Wiley & Sons, 1994
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Elsevier Science Publishers, 1978

Liang CS, Dang Z, Xiao BH, Huang WL, Liu CQ.
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Characteristics of Humic Substances of Soil Applied with
Aphodius-processed Cow-manure

KANG Lu'?, CHEN He?, WANG Fu-lan®, WU Jing-gui'"

(1 College of Resources and Environment Science, Jilin Agricultural University, Changchun
Quality Standards and Testing Technology for Agro-products, Xinjiang Academy of Agricultural Sciences, Urumqi

130118, China; 2 Institute of
830091, China)

Abstract: The structural features of humic substances were characterized using elemental analysis, infrared spectrometry

and thermal analysis techniques. Elemental analysis showed that it was lower and higher aromaticity that carbon content of

NayP,0;-extracted humic acid (NaHA), NaOH-extracted humic acid (PAHA), Na,P,0-extracted fulvic acid (NaFA) and NaOH-

extracted fulvic acid (PAFA) in application vermi-compost compared with control treatment. Thermal analysis suggested that high

temperature exothermic peak of PAHA disappeared in application vermi-compost and control treatment compared with NaHA.

NaHA had larger thermal stability and mid-temperature exotherm than PAHA. Infrared spectrometry suggested that soil humus

from Na,P,07-extracted and NaOH-extracted humus included a large number of aromatic compounds and aliphatic compounds.

In summary, some differences between Na,P,0;-extracted humus and NaOH-extracted humus existed in thermal properties and

composition of functional groups.

Key words: Aphodius-processed cow-manure, Soil, Humic substances, Elemental analysis, Infrared spectrometry,

Differential thermal analysis
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