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Seasonal Occurrence Characteristics of Different Forms of Nitrogen in the

Sediments of Chaohu Lake
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1. School of Resource and Environment Hefei University of Technology Hefei 230009 China 2. Chinese Research Academy of
Environmental Sciences Beijing 100012 China

Abstract Seasonal characteristics of the free nitrogen FN  the exchangeable nitrogen EN  the acid hydrolysable nitrogen HN
and the residual nitrogen RN in the surface sediment of Chaohu Lake were analyzed by sequential extraction method. The
correlations among the nitrogen fractions with the total nitrogen TN and the mineralizable nitrogen MN were discussed considering
the seasonal variations of the TN and MN. The results show that the concentrations of FN  EN and TN are lower in summer and higher
in autumn and winter NH, -N is the main fraction of FN and EN. TN concentrations are much higher in West Chaohu Lake with the
maximum concentration of 2 280. 47 mg/kg in the west lake center than in the East Chaohu Lake. The seasonal order of mineralizable
nitrogen MN content is winter > spring > autumn > summer. The bio-available nitrogen fraction varies with different seasons which
is the amino acid nitrogen AAN in spring EN in summer and autumn FN in winter. The study about seasonal occurrence
characteristics of nitrogen fractions in sediment provided foundational data for lake ecological security evaluation and nitrogen release
evaluation.
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Table 1 ~ Measurement methods of nitrogen speciation in sediments
NH," -N
5000 r/min NO; -N
FN .
15 min 0.45 pm DTN
DON Qpox =0 piv - Q+Nll4*—,\ - Q_Nu;w
NH, -N
2 mol/L K€l NOy -N
EN
2 h 0.45 pm STN
SON Qson =@ siv — Q+N114*—1\ - Q_NUS’—V
AN
6 mol/L HCI AAN
HN 120C 24 h ASN Elson-Morgen
pH 6.5+0.2 THAN
UN HUN =THAN - AN - AAN - ASN
RN RN
1.4 0 NH,-N NO, -N
DON mg/kg ¢
0 e @ NH,'-N NO, -N DON mg/L o
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Seasonal variations of free N concentrations in Chaohu Lake
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3.d . 2.4 HN RN
NH,-N FN TN
61.99% ~91.93% DON Bremner "
TN 5.79% ~ 39.26%
NO; -N.
2.3 EN AN AAN ASN
EN NH, -N THAN HUN .
NO, -N DON “ " AN
R . > > > 5 a
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Fig.4 Seasonal variations of exchanged N concentrations in Chaohu Lake
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Fig.6 Seasonal variations of THAN and RN concentrations in Chaohu Lake
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2 n=8 '

Table 2 Correlation coefficients between different nitrogen speciation n =8

FN EN HN RN TN MN
1
1
FN 1
1
0.888 " " 1
0.922** 1
EN 0.888" * 1
0.898 * * 1
0.957* " 0.840 " * 1
0.988 * * 0.904 " 1
HR 0.915* " 0.844%* 1
0.919** 0.845"* 1
0.557 0.812" 0.504 1
-0.302 -0.592 -0.291 1
RN 0. 507 0.433 0. 395 1
0.614 0.521 0.369 1
0.953** 0.936" 0.967 " * 0.704 1
0.991** 0.903 " * 0.997** 0. 250 1
™ 0.931*" 0.865"* 0.962* 0. 627 1
0.970* * 0.921** 0.967** 0.572 1
0.333 0.128 0. 447 0.195 0. 601 1
0.724 " 0. 695 0.752" -0.225 0.752° 1
MN 0. 685 0.578 0. 666 0.830" 0.808 * 1
0. 694 0.471 0. 662 0.335 0.758* 1
I = p<0.05 * * p<0.01
3 1
4

Table 3 Multiple stepwise regressions between different nitrogen

speciation and effective nitrogen

y =1. 121 AAN - 140. 809
y =1.567EN +48.571

y = 1. 446 AAN +62. 305 > > >
y =19. 085FN + 134. 926

2
1 HN
AAN AN ASN HUN y
mg/kg AAN mg/kg EN >
mg/kg FN mg/kg
> >
3 > >
AAN >
3
EN -
EN
FN
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