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ABSTRACT

In order to investigate the species distributions of nitrogen and phosphorus in Surface Sediments and the contents of
multiple nitrogen and phosphorus formsin surface sediments and interstitial water, the test samples are
collected from six representative sampling points of Datong Lake. The resultsshow that the average contents
of total nitrogen and phosphorusin sediment are 1912.9 mg/kg and 2144.5mg/kg respectively. The contents
of nitrogen and phosphorus from different sampling point are different. The organic nitrogen, accounted for
93.50%-97.12%, is the main form of nitrogen and inorganic phosphorus accounts for 80% in phosphorus. The ratio
of Ca-P to that of Fe-P and Al-P ininorganic phosphorus is about 1:1. Through the correlation relationship
analysis of phosphorus species distributions in sediments and intertitial water, we can conclude that the
phosphorus is hard to release from sediment to interstitial water and exogenous elements have a great influence on
the contents increase of nitrogen and phosphorus.
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INTRODUCTION

In recent years the lake eutrophication problenbésoming more and more serious, and become ondéeof t
environmental problems of great concern at home amad, most studies suggest that the nitrogentlaad
phosphorus in water is mainly caused the eutrofibitaof lakes nutrition. Nitrogen, phosphorus acalation,
excessive input, the lake sediments are the impboréservoirs of lake nutrient and  difficult tadtee the load of
[1-7]. Therefore, the content and distribution afragen, phosphorus in lake sediments on the cbrifo
eutrophication and research ecosystem status hmawmportant guiding significance [8-11], and to ermstand the
development of social economy in different periadfsthe lake, the evaluation of pollutant emissicmntcol
measures, the success of [12-16] has importanerfe value.

In this paper, through field investigation, samglipoints on lake surface sediments and interstiteter of N, P
distribution and speciation were determined, anmglgé the content and distribution of various forofsnitrogen,
phosphorus in the sediments of Lake in the surfager, the analysis of the current situation aelktionship
between different nitrogen, phosphorus and poliytiorovide certain data the reference and scientiéisis for
pollution control and prevention of lake district.

EXPERIMENTAL SECTION

By using GPS mode, in 2013 May to select 6 reptaser sampling, analyze lake surface water amfimrsent
sampling, specific sampling locations are showfigare 1. The Disturbing Gravity Sampler samplirajr 0-5cm
surface sediments, sediment samples were colléctecdiately after polyethylene sealing bag packageber,
remove debris and shell, emptying air packaginggss, packaged into frozen quickly and soon bat¢kedab for
freezing treatment [18].First sift sediments royghhd then remove debris from the fresh samples50mL
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centrifuge tube 4000r/min centrifugal 20min centgé tube, take supernatant collected in jars amabeu for the
determination of nitrogen, phosphorus in interatitvater, and then from the mud flat heart afeural drying in
the bag, the mud like natural air dry grinding anixing, 100 mesh sieve, encapsulated in a plastgcdnd cold
standby [18]. Determination of the sample afteliryyscreening of more nitrogen, phosphorus forms.
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Fig.1 Distribution of sediment sampling pointsin the Datong L ake

The main content of the determination are ammoitiagen in sediment, total nitrogen, nitrate nitaginorganic
nitrogen, total  phosphorus, organic  phosphoruggemaic phosphorus, iron and aluminum  bound
phosphorus, calcium and phosphorus, simultaneotsrndimation of surface pore water ammonia nitrogerd
nitrate nitrogen, total nitrogen, phosphate andltphosphorus. The surface water depth (H), traesies (SD) was
determined by the plug's disk method; pH, dissoleggigen (DO), electrical conductivity were deteranby a
Portable multi parameter water quality analyzer (/TMulti350i/SET, made in Germany) ,the determioatiof
8ltotal nitrogen in gap water and sediménflused potassium per sulfate oxidation UV spectramhetry, nitrate
nitrogen and ammonia nitrogen by KCI extractiod attraviolet spectrophotometric method, or NessIBeagent
Spectrophotometry.

Determination of total phosphorus in interstitiahter used’*" potassium per sulfate for digestion, determinted
by Mo shcolorimetry ; phosphate (FQwas determined BY?** and by Mo sb colorimetry; determination of total
phosphorus in sediment were determined by high ¢eatpre calcination method, inorganic phosphons) and
aluminum bound phosphorus, calcium and phosphared sequential extraction method for the deternainat

of %! phosphorus forms in the sediments mainly by eShir water sediment phosphorus separation method,
which is under the framework of the European Cormmritfor standardization under the framework of the
development'® .

Sediment concentration distribution of nitrogen forms

The concentration distribution of nitrogen formseafch sample is shown in figure in Datong Lake Bedis . We
can see from Figure 2, Datong Lake sediment totabgen concentration of each pointis in the rargfe
1574.5~2186.0mg/kg, the average concentration d2B9ng/kg; NH'-N concentrationis in the range of
43.83~138.02mg/kg, the average concentration &®BBg/kg; NQ-N concentrationis in the range of
0~8.589mg/kg, the average concentration is 4.04gndrikthe measured distribution of nitrogen formshe content
of organic nitrogen was the most, the total nigrogcontent in93.50%~97.12%, inorganic nitrogennmenia
nitrogen is the main form of inorganic nitrogenc@anting for 87.35%~100%.

As can be seen from Figure 2,4 pointand 6 poias fthe highest content of total nitrogen, respebtiv
2095.8mg/kg, 2186.0mg/kg. According to the evabratiriteria of total nitrogen pollution in the sewdints of the
USA, EPA, The sediments of No. 4 and 6 point inddgtLake have reached severe pollution, and theofabe
points are mild pollution. This may be the mains@a4, 6 sites near the South East Lake coasttiidhveampling
points close to residential and agricultural aredgjaily life and production generated a large amaf nitrogen
source pollutants will cause a greater impact @nstirrounding water, 6 point concentration is maxmuwhich is
the main raw for 6 points close to the shore didiges, fisheries production and living activitiglsthe sampling
point caused by the point source pollution largémoughout the whole lake sediment total nitrogentent shows,
Chase Lake sediment pollution is very serious, éhdogenous load can't be ignored, the sedimenbgatr
concentration is the main reason for the larger maypstream to expand the scale of county city,itidustrial
economic development, increase agricultural plagnind other non-point source pollution, increase itiput of
upstream pollution, pollution rebound to Datong éadtepression pollution with elongated, a large nemmif
nutrient deposition caused by; In addition, Datbage is in Hunan Province is the largest inlancelakuaculture,
species here and different, activities are morgquieat, due to the biological metabolism of orgaritoogen source
long-term accumulation in the sediment of the lbk&tom, through long-term accumulation, causingdtetent of
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organic nitrogen in the surface sediments of tredgally increased, leading to the main form ofagén in the

sediments with organic nitrogen.
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Fig.2 The Species Distributions of Nitrogen in Sediments of Datong L ake

The concentration distribution of phosphorusformsin the sediments

The phosphorus form concentration distributionaxtepoint in Datong Lake sediments is in figur&&ch point of
Datong Lake total phosphorus concentration is enringe of 1697.7~ 3074.8mg/kg, the average coratemt of
2144.5mg/kg; inorganic phosphorus concentratian the range of 1446.4~2232.6mg/kg, the averageatnation
0f1731.0mg/kg; Fe /Al bound phosphorus concentnati® in the range of 666.2~866.0mg/kg. the average
concentration of 743.4mg/kg; calcium and phosphamscentration is in the range of 705.4~1457.6mgtkg
average concentration is 959.4mg/kg.

Fig. 3 shows the total phosphorus in sediment® klrface, 6 points of the total phosphorus comagon is
3074.8mg/kg, the highest, the lowest was 1697.7qagNo. 3, the other point is 1771.3~2212.8mg/kd. thé
contents of inorganic phosphorus in the phosphooasent about 80%. The content of calcium and phoss and
iron and aluminum phosphate is close to that oftt@n forms of inorganic phosphorus. The main sewt
calcium and phosphorus is detrital and authigepiatite and insoluble calcium phosphate minerak fart of
phosphorus is the sediments of inert phosphoresathivity in alkaline water is very low, only ihg pH dips can
dissolve part. Therefore, the calcium and phosphorertphosphorus has low activity, release litll¢he overlying
water potential. Iron and aluminum phosphate iard @f phosphorus can release potential [7], itdeat can reflect
the potential release of sediment phosphorus, drmh aluminum, phosphorus content of inorganic phosgs in
Lake is close to 50%, which also shows that the ks more internal phosphorus compared with othiess and
aluminum phosphate become the main storage libodrthe activity in the sediment . The whole lake TP
accumulation is rather heavy ,with the developnodiireeding technology in Datong Lake water arselprelated.

A lot of nutrients pour into the lake, for many y®én the sediment deposition of nitrogen, phosps@nd other
nutrient relation become the endogenous pollutant.
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Fig.3 The Species Distributions of Phosphorusin Sediments of Datong L ake
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The content of total phosphorus and inorganic phosps can be obtained by the difference of orgphisphorus,
organic phosphorus content in sediments of Lakal tphosphorus content of aboutl 4.8%~27.4%. Organic
phosphorus mainly from agriculture and human attisj can be used by organisms and can througmicrgaatter
mineralization so be released into the water tobyothe Datong Lake organic phosphorus, inorgahizsphorus
accounted for the total phosphorus content, tdiakphorus content in sediments of Lake increassigly due to

the man-made feeding bait and expand the breedingity and so on factors.

The concentration distribution of nitrogen, phosphorus formsin sediment inter stitial water.

For the exchange situation of nutrients in sedingerd interstitial water, the content of ammoniaagén, total
phosphorus, total nitrogen, phosphate in each sagpbint in sediment and pore water was determinatithe
same time .The distribution of nitrogen, phosphatostent in each sampling point in picture 3, wa sae from
figure 3, the total Lake n in pore water conceidrat is in the range of 9.6~29.9mg/L, the averaggcentration of
21.3mg/L, NH4+-N concentration is in the range7of~24.8mg/L, the average concentration is 14.8mtjiée
total phosphorus concentration is in the range .4B4€~0.499mg/L, the average concentration of 0.3#Bm
phosphate concentration range is 0~0.126mg/L,\tkeage concentration is 0.094mg/L.

The total nitrogen content in interstitial water,8 4 concentration is relatively high and chaligie, were all in
the range of 28~29mg/L, the concentration of 3 J¢leest was 9.6mg/L; the concentration of ammoitigen is 4,
6, significantly higher than other points, 22.9mg#d 24.3mg/L, accounting for 81.6% and 83.8% t#l toitrogen.
5, the proportion of total nitrogen ammonia nitrogecounted for 25.8%. The total nitrogen contérthe 6 points
gap water compared with the total nitrogen contersiurface sediments are very small, so it cajutged that
the sediment nitrogen release to the overlying madee little potential. The total phosphorus cahia interstitial
water of 4, 6 was the highest point,3 points wasolvest.

Phosphate is not the big proportion of TP ,abo@b Z6xcept for 3 points), total phosphorus contentore water
is about 10 times of the overlying water, thereaitarger concentration gradient between interktitiater and
overlying water, shows that the sediment therer@lesmsed to the overlying water. With the trendlisfribution of
phosphorus nitrogen, 3 points by the flow inducegdration effect, releasion to the overlying watesiow. The 4, 6
points affected by the flow and exogenous inpug,water and sediment accepted the heavy disturlziigese, the
sediment release of P significantly increased. @dwecentration of total phosphorus and phosphatetérstitial

water size which can explain the internal phospsidoading of Datong Datong Lake and lake eutroglinsand

algae blooms are closely related.
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Fig.4 The Species Distributions of Nitrogen and Phosphorusin inter stitial water of Datong L ake

Correlation analysis of surface sedimentsand interstitial water of nitrogen phosphorusforms

Using SPSS software to make the contents of diffei@ms of nitrogen, phosphorus in sediment andrstitial

water correlation analysis results are shown irdetébThe table 2 shows the total phosphorus andyamic

phosphorus, calcium and phosphorus in the sedimeats significantly correlated, inorganic phosptsomias

significantly correlated with calcium and phosplsriihe table 2 shows the increase of calcium pharsiglcontent
may lead to the increase of inorganic phosphordstetal phosphorus content; inorganic phosphoratejum and

phosphorus in sediments was significantly correlatéth ammonia nitrogen in interstitial water , whican be
inferred that they have good identity; but the etation between total phosphorus and iron and alumphosphate
in sediment and all forms of phosphorus nitrogetnterstitial water is not strong shows the abilitat the lake
sediments release phosphorus to the gap waterds panmonia nitrogen and nitrate nitrogen did nbbws
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significant correlation, suggesting that there igetbity in origin; showed a significant correlaticof total
phosphorus, ammonia nitrogen and total nitrogepoire water shows they have some homology, furtkeiaaed
the Datong Lake mainly depends on the rainfall sundace runoff, the homology is mainly affecteddxpgenous
factors.

Table. 2 The correlation relationship analysis of phosphor us species distributionsin sediments and inter stitial water of Datong L ake

TP P Fe/Al-P_ Ca-P TN NFEN TR TN; NH,"-N;
TP 1
P 0.991** 1
Fe/Al-P 0.278 0.367 1
Ca-P 0.992** 0.988**  0.227 1
TN 0.733 0.749 -0.035 0.773 1
NH,"-N 0.692 0.655 0.226 0.655 0.511 1
TR 0.690 0.729 0.174 0.759  0.588 0.115 1
TN; 0.690 0.613 0.027 0.648 0.420 -0.139 0.840* 1

NH,"-N; 0.798 0.812* 0.075 0.858* 0.746 0.556  0.850* 0.528 1
* * indicates significant correlation; * correlation; the subscript j said in the interstitial water of nitrogen and phosphorus

CONCLUSION

Through the determination of various nitrogen, ghmsus determination of Datong Lake sediments, fakdiments
of each point total N concentration is 1574.5~20B8®)/kg, the average concentration is 1912.9mg/kghe
sediments, the main form of nitrogen is organicogién, the content of 93.50%~ 97.12% for totalogiégm content,
the ammonia nitrogen is the main form of inorgamicogen, total inorganic nitrogen concentrationpbbsphorus
in lake sediments 87.35%~100%; for 1697.7~3074.Bgigthe average concentration is 2144.5mg/kg; el t
contents of inorganic phosphorus in the phosphoament is about 80%, the content of calcium anosphorus
and iron and aluminum phosphate was close to th#teo main forms of inorganic phosphorus, the conhtef
organic phosphorus, total phosphorus content ofitah4.8%~27.4%. Correlation relationship analysiglifferent
sampling points between sediments and interstitetier found that the increased nitrogen, phosphfouss in
sediments in Datong Lake were mainly affected bggexous, and poor ability to release phosphoruth¢o
overlying water in sediment.
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