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Abstract:Modelsforestimatingmaincontaminantsincoal-burningpowerplantsareestablished.Thepredictionofcontaminantsin

wastegaswasbasedonconventionalcalculatingmodels.Thekeyfactorsareascertainedthematerialconservationtheoryandtheon-

linedataofcoalqualityareusedtoestablishthemodel.Thepredictionofcontaminantsinwastewaterwasbasedonthestatusquoof

ash-flushingsystemsinnationalpowerplantsthroughstudyingtheash-waterindryashhandlingsystemandwetdustremovalsystem

separately.Notonlythematerialconservationformacroscopicallyconsideration, butalsoseveralchemicalreactionsthatprobablyexit

inash-wateraretakenintoaccount.
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1　Introduction

Therearealreadymanymodelsforpredictingthe
contaminantsinwastegasinthedifferentlitera-
tures

[ 1-2]
, however, fewpredictionmodelsforthe

wastewaterhavebeenreported.Thisarticleestablishes
predictionmodelsforwastewateronthebasisofburning
differentkindsofcoalanddifferentwaysofdrainage
whilethemodelsofwastegascontaminantswerecarried
oncomprehensivesummary.

2　Establishingthepredictionmodels
forthecontaminantsinwastegas

　　Thepredictionofdust, SO2 andCO2 werebased

onconventionalcalculationmodel, thepredictionof
NOxwasbasedonanalyzingtheeffectsofvariousoper-
ationsonboilerefficiencyandquantifyingthisfactorar-
rivesatthemanipleregressionmodel

[ 3]
.Underhigh

temperature, partofF, AsandHgcoulddecomposeor
volatilizeintothefuelgas, whiletheremainderstayed
intheash.PartofF, AsandHginthefuelgascould
beabsorbedbythetinydustwhichwillberemovedand
theremainderemittotheairwiththefuelgas, so, the
materialconservationtheoryandtheon-linedataof
coalqualityareusedtoestablishthemodel.

3　Establishingthepredictionmodels
forthecontaminantsinwastewater

3.1　Sourceofmaterial
Wechosethefollowingionsasourstudyingob-

jects.Positiveions:H
+
, As, Hg

2+
, Cd

2 +
, Pb

2 +
,

Cr;Anions:OH
-
, F

-
, CO

2-
3 , SO

2-
4 , andNO

-
3 .

Thesourcesoftheionscomefromtheash, thefluegas
andtheprecipitation.
3.2　Materialconservationtheory

Itwassupposedthatthegasabsorbedbytheash-
water, releaseratioofionandqualityofaddedwater
didnotchangeineveryrecycling.Whenash-waterpas-
sedtherecyclingforntimes, Cn, i, wasaboutequalto
Cn-1, iandexpressedbyCr, i.Thematerielconservation
ofash-waterintherecyclingsystemwasgivenbyequa-
tion( 1)

Cr, i=C0, i+
Cy+Ch+Cq

1 -R
( 1)

3.3　Thepredictionmodelsforcontaminants
Indrydustremovalsystem, becausethefluegas

didnotcontactwithash-watersotheeffectoffluegas
couldbeneglectedandCycouldbeignored.Therefore,
wemainlyfocusonthereleaseoftheionfromtheash.
Intheash, HgandFaresolittlethatwemayignore
them;CaOmadethepHrise.CdandPbdissolved
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fromtheashinthealkalinity, thesolubilityofCdCO3

andPbCO3 isbiggerthanCd(OH) 2 andPb(OH) 2 sep-
arately, soweconsideredtheprecipitationprocessof
Cd(OH) 2 andPb(OH) 2 only.Weignoredthechemi-
calreactionofAsandCrandconsidertheequilibrium
concentrationbetweenadsorptionanddescriptiononly.
ThepredictionmodelsofCd, Pb, AsandCrweregiv-
enby( 2) , ( 3) , ( 4) , ( 5).

Cr, Cd =
Ksp, Cd(OH) [ ( 1 -R)C0, Cd+

125η2d
14Q

]

[ OH
-
]

×112000

( 2)

Cr,Pb =
Ksp,Pb(OH) [ (1-R)C0,Pb+

1000η3f
207Q

]

[OH
-
]

×207000

( 3)

Cr, As =C0, As+

40η1b

3Q
1 -R

( 4)

Cr, Cr =C0, Cr+

250η4e
13Q
1 -R

( 5)

　　Inwetdustremovalsystem, contaminantsinflue
gasdissolvedintotheash-water.SOy, NOx, CO2, HF
fromthefluegascoulddissolveintotheash-water
whichmadethepHreduce, HgandFdissolvedinto
theash-waterandAs, Cd, CrandPbcanbeignored
fortheverylowquantity.ThepHvaluewasalmost
lowerthan7.Inthiscondition, theF

-
couldreactwith

Ca
2+
untiltoprecipitate-dissolutionbalance.Then( 6)

wasthepredictionofF
-

Cr,F =2×

500t
19Q

2.74×10
10

(
50a
Q
-
500t
19Q

)

×18998 　(6)

TheHginfluegasdoesnotdissolveintheash-
water, soweonlystudytheHg

2+
dissolving.Thepre-

dictionofHg
2+
isgivenby( 7)

Cr, Hg =C0, Hg=
qη5

Q(1 -R)
(7)

4　Conclusions

Thepredictionmodelsforcontaminantsinwaste
gashadbeenverifiedinpractice.Thepredictionof
contaminantsinash-waterisbasedonanalyzingCoal
Category, ashcollectionmethod, anddissolutionofthe
heavymetalandchemicalreactionoftheiontoestab-
lishthemodel.Althoughthecontaminantsinash-water
wereinfluencedbyvariousfactors, itcycledmany
timesandtheconcentrationofthecontaminantswould
beinacertainscope, soitcanbepredicted.Thepre-
dictionresultsareconsistentwiththemonitorvalues.
Thepredictionmodelscanbeusedformonitorand
managementofthecontaminantsincoal-firedpower
plants.
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燃煤电厂环境污染物预测模型
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摘　要:针对燃煤电厂污染物, 建立污染物的预测模型 。废气预测模型通过确定主次影响因素, 利用物料守恒理论和煤

质在线监测数据建立;废水中污染物浓度的预测模型在结合国内燃煤电厂冲灰系统的现状, 分别研究了干除灰和湿除灰两

种系统冲灰水中污染物含量, 在宏观上考虑物料衡算, 又适当的考虑冲灰水中各组分之间的主要化学作用建立。

关键词:燃煤电厂;污染物;建立模型;预测

中图分类号:X733

108


