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ABSTRACT

To explore the inhibitory effects of the biochar made by dairy manure as raw material against soil nitrogen fertilizer
leaching, this paper characterizes and analyzes the structure and elements of dairy manure biochar, and carries out
manual simulations of soil column experiments on soil leaching, based on which we study the impacts of dairy
manure biochar on 1) the pH value of soil leachate, and 2) overall cumulative loss amount and concentration of
NH,", NO3, and total nitrogen. The results show that compared to dairy manure, dairy manure biochar possesses
more developed tubular hole structures, and has 200% and 10% more K and Ca substances, respectively.
Concentration of NH," and NO5 were gradually reduced with the addition of dairy manure biochar at 0%.1%. 2%,
3%. 4% and 5%, respectively. The leaching time of NO;™ on soil was delayed with the addition of biochar. When the
addition of dairy manure biochar is 4 ~5%, the inhibitory effects of dairy manure biochar on soil nitrogen fertilizer
leaching were most effective; compared to the addition 0% of dairy manure biochar, overall cumulative loss amount
of NH,", NO5, and total nitrogen are reduced by about 16%, 32% and 32%, respectively.
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INTRODUCTION

At present, the using amount of nitrogen fertilizerour country is the highest in the world, butasesult of
nitrogen volatile, easy to leaching, and unreasignage of nitrogen fertilizer in our country, to keaour country of
nitrogen utilization rate is much lower than otkewveloped countries in the world. Therefore we nmgtrove the
utilization rate of nitrogen fertilizer, reducingiknitrogen loss has important practical significa on our country
social economy development and ecological envirerimpeotectioft’.

Because leaching is one of the most serious los®ibhitrogen, so that in the study of improvirdmg tutilization
ratio of nitrogenous fertilizer, reducing the ladssoil nitrogen , the study on inhibition of saitrogen leaching has
become one of the hotspot of the reseaf@Hesnhibition of soil nitrogen leaching study, biwar, as a kind of new
functional materials with inhibit soil nitrogen Ikg@ing, and no secondary pollution, lower cost amd lthe
advantages of improving soil at the same time ati@acted much attention in recent years.

This article treats the dairy manure as raw mdtgniaparation of biochar and its inhibitory effeuft nitrogen
leaching experiment research, in order to providengific basic data to dairy manure biochar amtlan in
agricultural production , it is also for our counto improve nitrogen use efficiency, solving thelgem of nitrogen
use about providing technical support to the emwirental pollution problem. At the same time in orttesolve the
difficulties in dairy manure to use cow breedingduction process with dairy manure resource utibzaway and
extension.

367



Wu Dan et al J. Chem. Pharm. Res,, 2015, 7(3):367-369

EXPERIMENTAL SECTION

Materials

(1)Dairy manure biochar preparationn this experiment, dairy manure biochar is madeolygen pyrolysis
prepared in the laboratory. Fresh dairy manure eofifeem a cattle farms in Shenyan liaozhong, natdrigd dairy
manure, after smashing in pyrolysis in a mufflenfce temperature control device, a certain tempergiyrolysis
2-3 h, cools in room temperature after grindingn@sh, sets aside. The biochar EDS elements avenshdable 1.

(2)The experiment of saiFrom field dry field soil in Shenyan, soil samptegdry naturally, over 40 mesh saved for
later use.

Soil column leaching experiment

(1)Using artificial soil column simulation methodrfsoil nitrogen leaching experiment. Simulated solumn at
the bottom area of 30 émheight of 20 cm cylinder of PVC pipe, tube covkby three layer at the bottom of the
filter paper and a sterile cotton layer, the cyicdl tube at the bottom of the sealed tightly vétarile gauze.

(2)The dairy manure biochar and the experiment,aoitording to dry weight ratio 0%, 1%, 2%, 3%, 8% fully
mixed, load a soil column. Make its density anlinj the soil, about 1g- cflor so. In soil column top evenly mixed
with 0.5 g of chemically pure urea, applying thentemt of cultivated soil nitrogen, 260kg-tand nitrogen
fertilization levels roughly the field in Shenyarea.

(3)Simulated rainfall, slowly adding water, maket&vaeven through the soil infiltration. Soil colunsinstalled
three days before, and add 30-50 ml of water alkkmping the soil moist state. On the 10th dayhead column
according to the Shenyan area several times theg&ennual rainfall in 150 ml of water, then toddys (d) a
cycle of leaching experiment, the experiment ford7@ total 7 group of leaching filtrate leachingeriment. Each
cycle of the leaching solution of NH NO;™ and total nitrogen determination of relevant data.

RESULTSAND DISCUSSION

Dairy manure biochar elements content analysis
Biochar material inhibition of soil nitrogen leanli and its itself is closely related to the struetand elements,
therefore the experiment on the cow muck biochas El2ments analysis, and compares with dairy matsgié

Table.l EDS elemental composition analysistable

Iterm C O N K Ca Fe Others

Dairy manure(%) 47.329.492.593.42 5.1 2.08 20

Dairy manure biochar(%¢)0.6626.981.2710.715.661.52 13.2

Seen from the table 1, through the dairy manuretaipand comparison of several kinds of main elésnehdairy
manure, dairy manure biochar in alkaline substasaeh as K, Ca and other content than dairy manareased by
about 200% and 200% respectively. Studies have shbat the pH of the soil for nitrogen leachingaisrery
important factors, the greater the soil pH is, ble¢ter of inhibition effect of nitrogen leaching.iBhe increase of
alkaline substances in dairy manure biochar, isppnfactor to restrain nitrogen leaching.

Dairy manure biochar on NH," and NO5 leaching

Table. 2 NH4" and NO;z leaching block rate

Treatments 0%1% 2% 3% 4% 5%

NH," leaching inhibition rate(%) 0 3.95 5.3 10.916.3718.29
NO; leaching inhibition rate(%) 0 13.1920.0225.0128.7931.53

In continuous leaching process, when the dairy mebiochar content are respectively 0%, 1%, 2%, 8%,and
3%, drench filtrate of N§f and NQ™ accumulation in leaching amount is reduced, teedimost stable. Seen from
table 2, dairy manure biochar soil is 5% comparit the control (0%), N& and NQ" in the soil total cumulative
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leaching stop rate are 18.29% and 31.53% respéctiisible dairy manure biochar is adding propontiof 5% of
soil NH," and NQ' leaching of inhibition effect is best. And dairyanure biochar addition, drench filtrate Nnd
nitrate accumulation in the leaching amount congbavith reference values (0%) has certain inhibiteffect. This

is likely to be on the one hand, dairy manure béockurfaces contain rich —COOH,—COH and —OH
oxygen-containing functional groufls such as soil of Nfi and NQ™ adsorption capacity increased. On the other
hand, dairy manure biochar contains more alkaliestance, which increases the soil pH value, thefpsbil can
inhibit the nitration reaction. Moreover dairy maaibiochar contains some special material whichichibit the
nitrifyinis% bacteria in the soil the ammonium N@ransformation, thus slow down the process ok N€éaching in
the soil>.

Dairy manure biochar soil drench filtrate the influence of total nitrogen leaching

Table 3. Percentage of NO3 and NH,4" leaching accounting

. NO; NH,*
Treatments Tgﬁloﬁ?;ggg Cumulative leaching Percentage accounting fortotalCumulative leaching Percentage accounting fortotal
amount/mg nitrogen leaching/% amount/mg nitrogen leaching/%
0% 308.02 243.22 78.96 1.755 0.57
1% 263.19 205.23 77.98 1.711 0.65
2% 231.94 194.52 83.87 1.647 0.71
3% 22581 182.40 80.77 1521 0.67
4% 216.92 173.20 79.85 1.625 0.75
5% 211.18 166.54 78.86 1.478 0.70

From table 3 as can see, with the increase of ptiopoof dairy manure biochar in soil, soil drenidtrate total
nitrogen accumulation amount decreases. Dairy neabiachar soil are 4% and 5%, the difference ofaim@unt of
total nitrogen accumulation drench filtrate was abvious , compared with the control (0%), is ab&2®6.Biochar
in upland soil, therefore, seems to be more tharal#éach the best inhibiting effect of total ngem leaching. The
dairy manure biochar soil drench filtrate the isfige of NQleaching of consistent results. We can see frofe tap
the ration of it rate leaching amount in total amipof nitrogen leaching is 76%~86%, and the prdporof
ammonium nitrogen, accounts for only 0.5% ~ 8%;MOthe most active in the process of soil nitrogen
transformation, migration of nitrogen form, as waslthe most main form of nitrogen leackhd\itrate leaching is
the most important factors of controlling soil nigen leaching. So adding dairy manure biochar, evetpwith the
blank, to pour in the filtrate of total nitrogendanitrate leaching amount decreases by 32%, daryune biochar on
soil nitrogen leaching inhibitory effect is obvious

CONCLUSION

(1)Dairy manure biochar than dairy manure has naeneeloped tubular hole structure, K, Ca, alkalinbssance
content increased by 200% and 10%.

(2)By biochar added proportion is 0%, 1%, 2%, 1% dnd 5%, drench filtrate Nf4and nitrate concentration
decreases gradually. Add biochar, reduced the dgeinch filtrate NH', NO; and total nitrogen accumulation
amount of leaching, when soil Dairy manure biodsat ~ 5%, compared with the control (0%), dreritthate of
NH,4", NO; and total nitrogen accumulation leaching amoumtregsed by 18.29%, 31.53% and 31.53%, the soil
NH.,", NO; and total nitrogen leaching best inhibition effect.

(3)Nitrate is soil nitrogen transformation, the m&drm in the process of migration. To control ai& leaching is
the most important factors controlling soil nitrogeaching. Dairy manure biochar addition of N@aching time
had a delay effect.
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