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Abstract:Thispaperproposestheacademicviewofusinglowashandlesstoxiccoalflyashasthesoiltraceelementsupplementarya-

meliorant, whichisbasedontheanalysisofcirculationrulesandlossofsoiltraceelementinmodernChineseplantingenvironmentand

theunsustainablephenomenonofsoiltraceelementcausedbymodernplantingmodes.Thecornplantingfieldplotexperimenthasbeen

conductedinLongkouwiththeselectionofburntDatongcoalflyashesdischargedfromthepowerplantofShengliOilField.Theresult

hasdemonstratedthatashesdischargedfromcoalwithlowashandlesstoxicsubstance, canbeusedvastlyassoiltraceelementamelio-

rant, anditcanmaintainbettersoilameliorantandincreasetheyieldsofcrops.
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　　Theannualletofcoalflyashesamountsto1.6
billiontons, occupies33 000 hm

2
( 500 000 mu) of

land, accumulatesto11 billiontonswithinyearsand
causesseriouspollutiontotheenvironment

[ 1]
.Howev-

er, thelossoftraceelementcyclesinChinesemodern
plantingenvironment

[ 2]
.Therearealotofreportson

theapplicationsofcoalflyashincultivationandfarm-
ingathomeandabroad, andthestudyofwhichmainly
focusesontheimprovementofthesoilconditionandthe
increaseofoutput

[ 3]
.Notonlyhaveusefulelements,

like, K, P, Ca, Mg, Si, Fe, Zn, Cu, B, Mn, Mo,
butalsoharmfulones, whichdifferincontents.Since
thecoalflyashisacomplicatedmixtureandtheburn-
ingstylesofitaredifferentfromeachotherbecauseof
thedifferentorigins

[ 4]
, besides, theeffectsarediffer-

entinutilizingcoalflyashindifferentsoilenviron-
ments.Thus, itisaquestionwhichwarrantscareful
considerationtostudythefeasibilityofutilizingthecoal
flyashameliorantasthesafeandinexpensivesupplied
resourcesofsoiltraceelements.

1　Materialandmethods

Thesoilameliorantismadebythemixtureofcoal
flyashfromthermalpowerstationofShengliOilField
inChina, 1.75‰ diammoniumand1.25‰ moisture
maintenancematerial.

ThelocusoftestingplantingfarmlandisinDonglai
TowninLongkouCity, China.Andthesoiltextureis
lightsoil.Thetypeisbrownsoil.

ThebreedoftestingcornisDenghai6213;the

densityofseedlingis60 000 perhm
2

(rowspacing:

0.667 m, seedlingspacing:0.25 m).

Withthelength7 mandwidth5 m, everytesting

areaisdividedintofivetypes:(Ⅰ )emptycomparison

area, (Ⅱ )fertilizingarea, (Ⅲ )theareawithahalfa-

mountofsoilameliorant, ( Ⅳ )theareawithanormal

amountofsoilameliorantand(V)theonewithgreata-

mountofsoilameliorant.Everytypeisrepeatedthree

times, putinorderatrandomwithsegregatingareaof

1.5mbetweeneverytwoareas.Thequantityofsoila-

meliorantandfertilizerwasusedasinTable1.

2　Resultsanddiscussion

Theinvestigationresultoftheconditionofthecorn

growthisinFig.1.Theleaveacreagecoefficientof

cornincreaseswiththatoftheusequantityofsoilamel-

iorant, especiallyobviousinthelaterperiod.Thisphe-

nomenondoesgoodtothesatiationofseedsandpro-

ductionincrease.
Table1　Thequantityofsoilameliorantandfertilizerused

Item
Ameliorant

kg/hm2kg/Area
Carbamide

kg/hm2 kg/Area
Diammonium
kg/hm2 kg/Area

Ⅰ - - - - - -
Ⅱ - - 675 2.25 105 0.35
Ⅲ 36000 120 675 2.25 - -
Ⅳ 60000 200 675 2.25 - -
Ⅴ 84000 280 675 2.25 - -
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Fig.1　Theleaveacreagecoefficientis

ingrowhstageofcom

Theoutputofcornandbiologicaloutputofplantings
thatincreaseisshowninFig.2.Wecanfindtheoutput
increasewiththequantityuseofsoilameliorant.

Fig.2　Outputincreaseofcorn＆

BiologicalPlantings(% )

Theproductioncanbeincrease20% withfertilizer
only, 21 ～ 29 withbothfertilizerandsoilameliorant.
Soilameliorantcanincreaseproductionby1-9 onthe
basisoftheuseoffertilizer.Soilameliorantwithnor-
malamountincreasesproductionby25%, whichis

over5% thantheuseofonlyfertilizer.Thebiological
outputofplantingsincreases24%～ 40% withthequan-
tityuseofsoilameliorant, andtheproductionincrease
isthehighestundertheconditionofnormalamount.

4　Conclusions

Thestudyresultsshowthatthesoilameliorant
madebythecoalflyashdischargedfromthethermal
powerstationofShengliOilFieldhasafavorablefunc-
tioninaccommodatingandpromotingplantinggrowth.
Undertheconditionof60 000 kgplantingsperha, it
canincreasethecornoutputby25%, andincreasethe
biologicaloutputofplantingsby40%.Therefore, the
resulthasdemonstratedthatashesdischargedfromcoal
withlowashandlesstoxicsubstance, canbeused
vastlyassoiltraceelementameliorant.Itcannotonly
solvetheproblemofrecyclingofcoalflyashesinther-
malpowerplants, butalsomaintainbettersoilamelio-
rantandincreasetheyieldsofcrops.
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粉煤灰土壤改良剂在现代种植环境中的应用研究
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摘　要:在研究分析中国现代种植环境中土壤微量元素循环的规律和缺乏现象的基础上, 针对其不可持续性提出了选用

低灰和低有害物质的粉煤灰作为土壤微量元素补充改良剂使用的理论观点, 并通过选择用以大同煤为燃料的胜利油田发电

厂排出的粉煤灰为研究对象, 在龙口地区进行了大田种植玉米的试验研究。研究结果表明某些低灰的且有害元素含量少的

煤所形成的粉煤灰, 可以作为土壤微量元素补充的改良剂来大量使用并获得较好的土壤改良和农作物增产的效果。
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