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Abstract:Automobiles, asapopularmeansoftransportationinthemodernAge, bringgreatconveniencetothehumanlifebutalso

greatpollutionaswell, givingofftailgasandpollutingtheair.Thisthesisintroducesasimplifiedtailgaspurgesystem, whichfunc-

tionstoabsorbtheharmfulelementsintailgas.
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WiththepopularizationofautosinChineseme-
tropolis, theenvironmentalpollutionthereisnolonger
rootedinindustrialpollution, asitwasintheearly
years, butintailgaspollutants.TakeShijiazhuang,
thecapitalofHebeiprovince, asanexample.Asurvey
doneonthetailgaspollutionthereindicatesthatthe
motorvehicle, asmanyas130 000nowandincreasing
by15% annually, givesoff4.4 tonofcarbonmonox-
ide, 46 timesofthatfromindustrialenterprises.

Duetothehighdivertednessandmobilityofcars,
purgeprocessingtechniquescanonlybeusedinlimita-
tion.Therearetwowaystodothis: ( 1) thecontrol
techniques, includingupliftingthecombustionoffuel
anddevelopingnewengine-types;( 2) management-
discardingtheoldtypes, usingbetterfuelanddevelo-
pingnewtypesofautos( thosewithoutharmfultail
gas).Atpresent, peopleusuallytaketwomeasures:
① improvingthefuelqualitybymixingoxygenorganic
inpetrol.Itisreportedthatthepollutioncausedby
CO, NOx, HCandleaddustcanbegreatlydecreased
oreliminatedbymixing15% ofmethanolor10% of
waterintopetrol.Whenusingmethanolfuelwith30%
～ 40% ofmethanolinpetrol, thepollutantsintailgas
canbealmostclearedoff.200 000 tonsofethanol
mixedintopetrolattheproportionof1∶9 canproduce
2 000 000 tonsofethanolpetrol, whichcanhelpre-
ducethecarbonmonoxideintailgasbyonethird, the
hydrocarbonby13.4%.Butthismethodisnotyet
popularowingtothehighinvestment.②Outside-en-
ginepurgingofthegasreleased, whichmakesthe
harmfultailgasharmlessbeforesendingitoffintothe
air.Todothis, wehaveto, withthehelpofhighlyef-

fectivecatalyst, oxidizeCOintoCO2, HCintoCO2 and

H2O, andthenreduceNOxintoN2
[ 1]
.Theycanpurge

COandHCeffectively.Buttheproblemwiththemis
theirhighpriceandshortlife.

1　DesignoftheApparatus

Comparingthevariousdesignsavailableatpres-
ent, thispaperpresentsasimplifiedtailgaspurgesys-
tememployingsimplechemicalreactionstoreducethe

harmfromtailgas.
Itisknownthatthemainelementsoftailgasare

CO, NOxandHCaswellasparticlesfromburningin

between.Thissystem, withthehightemperatureairra-
diatedfromtheenginetogetherwiththeoxygenpumped
infromoutside, oxidizeswellenoughthemainele-

mentsintailgasandchangesCoxandNOxintoCO2

andNO2 respectively, andthenabsorbNO2 andCO2

withNaOHwatermixture.As1 /3 amountofNOwill
beproducedduringtheNO2 reactions, theservicee-

quipment( thesignaltransmitter) cancontrolitfrom
gettingbackintotheoxidizingandabsorbingapparatus.

Inthisway, thissystemreducesthepollutantsintail
gastoitsminimum

[ 2]
.

Thewholesetofapparatusincludes4 parts:①E-

lectrostaticPrecipitationApparatus;②High-Tempera-
tureOxidizationApparatus;③AbsorbingApparatus;

④ CycleControl.Apparatus

2　Workingprinciplesandfunctions
ofeachpart

　　 Thewholesetofapparatusincludes4 parts.
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2.1　ElectrostaticPrecipitationApparatus
Maketheautopoweraddelectricalpressuretothe

electrodeplate, lettingthemixtureairthroughinbe-
tween, andwecangetthedustparticlesinthemixture
airattractedandattachedtothepositiveandnegative
plate(P-Nplateforshort).Tobeexact, weuseshiel-
deddouble-layersofttransversetooutputtheauto
powertothepositiveandnegativeplateandconnectthe
switchofthesystemtotheautopowersothatassoonas
theautostartsthepurgesystemalsostartstowork.
2.2　High-temperatureoxidizationApparatus

ThisunitheatsandoxidizesthemixedairofCO,
NOxandHC, turningitintoNO2 andCO2.Thisbottle
ofironhastwostoriesinside, withatotalcapacityof
2.5L, fromoneendofwhichlotsofoxygencanbe
blastedin.Successively, thisoxygengoesthroughthe
needle-shapedsmallholes, reachtheinnersurfaceof
thebottlerapidlyand, mixsufficientlywiththegas
mixturethere.Alongthetwosidesofthisapparatusare
theoxygenconduitpipeandthepressure-givingpipe.
Thereactionprinciples,

COx+ ( 1-x/2) O2 =CO2

NOx+ ( 1-x/2) O2 =NO2

2.3　AbsorbingApparatus
Thispart, usingaU-pipe, deliversthegasmix-

tureoutputfromtheoxidizationstructureintoacylinder
containerwhichcontainsNaOHsolution.Aftersuffi-
cientreactions, thesaltresultantprecipitatesontothe
bottomofthebottlewhiletheunreactedairincluding
thesurplusNOandCO2 flowsoutthroughapipe.At
thebottomoftheapparatusthereisalayerofnet-
shapednickel, whichkeepsthesaltresultantandalso
contributestocatalyzeandacceleratesthechemicalre-
action.

Thereactionequationgoeslike:
CO2 +2NaOH =Na2CO3 +H2O

3NO2 +2NaOH=2NaNO3 +NO+H2O

2.4　CycleControlApparatus
Whentheunreactedgasmixtureflowsoutofthe

pipeandintotheserviceequipment
[ 1]

, theenginewill
turntheNO2 densitysignalintoelectricalsignal, and
theNO2.Densitylevelturnsintothenumberreadings
ontheenginepanel.Avalveissetjustattheconnec-
tionoftheserviceengineandthepipe, whichwillopen
automaticallyandsendthepurgedairintotheatmos-
pherewhentheNO2 densityiswithintherequiredde-
gree;otherwise, thevalvewillbeshuttight, keeping
theunpurgedairbacktothesolutioninthegascycling
deviceformorereactions

[ 2]
.Thisgascyclingdevice

operatesinthesimilarwaysasliquidcyclingdevice,
employingthepressuredifferencetodelivertherestof
thetailgastothesolutionbottleforfurtherreactions.
Againandagain, therestofthetailgaswillbesent
backtothesolutionbottleuntilitsdensityreachesthe
requiredcriteria.Accordingtothereactionequation,
thenitrideoxideintailgaswillreducebyonethirdso
that, Afterrepeatedcirculations, theharmfulelements
intailgasissuretoreducetoagreatextent.

3　Conclusion

Thissystemischaracterizedassimple, conven-
ient, cheapbutdurable.Thefeasibledesignmakesit
highlyeffectiveinpurifyingtailgasandevenproduces
recoveredacidasasideproductusefulinindustry.
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一套简易尾气净化系统的研制

任　伟, 杨润秀, 黄红军, 刘协权
(石家庄军械工程学院基础课程系, 河北 石家庄 050003)

摘　要:汽车作为现代化交通工具, 给人们的生产与生活带来方便的同时, 它的尾气排放物, 也给大气环境造成严重污

染。介绍了一套简易尾气净化系统, 它可以吸收汽车尾气中的有害成分, 并且能循环使用而且节能。
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