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Abstract:Agreentreatmenttechnology(SupercriticalWaterOxidation—SCWO) wasappliedtotreatexplosivewastewater.TheSC-

WOdegradationrulesofexplosivewastewaterwereinvestigated.TheexperimentalresultsshowthatSCWOisahigh-efficiency, clean

treatmentanddisposaltechniqueforhighexplosiveswastewater.TemperatureservesasthemaininfluencefactorinremovingCODof

wastewater.Abovethewatercriticalpoint, theCODremovalrateobviouslyincreaseswithtemperatureincreasing.At550℃, 24MPa

and120s, theCODremovalrateofwastewaterisover99.98%.
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Thewastewaterofproductionandusehighexplo-
sivesistoxicandmutagenicwhichhasbeenclassified
asanenvironmentalhazard.Amongthehighexplo-
sives, TNT, RDX, HMXarepredominantlymanufac-
turedandusedinweaponsthatarethreeofthemost
commonandareidentifiedwithpossiblehumancarcin-
ogens

[ 1]
.CurrentlyTNTcontaminatedwateristreated

byincineration, activatedcarbonadsorption, biodegra-
dation, oxidationwithhydrogenperoxide/ozone, photo-
catalyticoxidationwhichareveryinefficiencyandare
verydifficulttomeetthemorerigorouseffluentstand-
ard

[ 2]
.
Supercriticalwateroxidation(SCWO) isahigh

temperatureandpressuretechnologythatusestheprop-
ertiesofsupercriticalwaterinthedestructionoforganic
compoundsandtoxicwastes

[ 3]
.Theobjectiveofthis

studywastoinvestigatetheoxidativedegradation
processofTNTwastewaterbySCWO.

1　Experiment

1.1　Materials
Thereweretwotypesofwastewaterinthere-

search.OnewasTNTsimulationwastewaterprepared
inlaboratory.Theotherwastheactualeffluentfroma
TNTmanufacturingplant.Theoxygenwasusedasoxi-
dationagentinSCWOprocess.
1.2　Experimentapparatus

TheschematicofSCWOexperimentapparatusis

showninFig.1.SCWOsystemismainlymadeupof
sevensectionsthatarereactor, heatingapparatus, gas
feed, plungertypefloecontrolpump, processcooler,
gas-liquidseparatorandwastewatertank.heat.
Whenthereactorgetpresettemperature, theoxygen
wasaddedtothereactorvesselasopeninggasinlet
valve.Theexplosivewastewaterwaspumpedbyahigh
pressurepumpintothereactorvessel.

Fig.1　ProcesschartofSCWO
1-oxygencylinder, 2-nitrogencylinder,

3-wastewatercontainer, 4-reactor,
5-highpressurepump, 6-cooler, 7-separator,

8-importablegasvalve, 9-importablewatervalve,
10-driveunloadedvalve, 11-dischargewatervalve,

12-pressuremeter
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2　Resultsanddiscussion

ThispaperselectedCODtojudgethedegradation
efficiencyofTNTwastewaterinSCWOandtheconsis-
tencyofTNTwastewaterwasanalyzedusingHPLC.In
ordertoinvestigatetheinfluencefactorsofSCWO, re-
actiontemperature(T) , pressure(P) andresidence
time(t) wereactedasthemainfactors.Theexperi-
mentalresultswereshowninFig.2 andFig.3.
2.1　TemperatureVariations

Temperaturevariedfrom450℃to600℃ atafixed
pressureof23MP, residencetimeof90s, oxygenex-
cess(O2 ) of300%.TheremovalrateofCODvarying
withreactiontemperaturewasshowninFig.2.

Fig.2　EffectoftemperaturetoSCWO

2.2　PressureVariations
Pressurevariedfrom22MPato28 MPaatafixed

temperatureof500℃, residencetimeof120s, oxygen
excess(O2 ) of300%.TheremovalrateofCODvar-
iedwithpressureinFig.3.
2.3　Residencetimevariations

Theresidencetimeisthemostobviousfactoraf-
fectingCODremovalrate.Withthereactiontimelon-
ger, theremovalrateofCODcontinuouslyincreased,

whichwereshowninFig.2.

Fig.3　EffectofpressuretoSCWO

3　Conclusions

ThisstudyfocusedontreatmentofTNTcontamina-
tedwastewaterbySCWO.Theexperimentalresults
showthattemperature, pressureandresidencetimeare
themaininfluencefactorsofCODremovalrateinSC-
WOTNTwastewater.Theoptimaltechnologicalcondi-
tionsofSCWOTNTwastewaterareat550℃, 24MPa
and120sTheCODremovalratemayexceed99.96%
underthistechnologicalconditions.
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炸药废水的绿色化处理工艺研究
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摘　要:采用超临界水氧化技术处理炸药生产废水, 探讨了超临界水氧化降解炸药废水的规律。结果表明:反应温度是

影响炸药废水 COD去除率的主要因素, 在超临界条件下, COD的去除率随着温度的升高而增加。在反应温度为 550℃、 压

力 24MPa、 反应停留时间为 120s的条件下, COD去除率可以达到 99.98%以上。
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