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Abstract:Catalysisofgranularactivatedcarbonandactivatedcarbonfiberwereinvestigatedinhighvoltagepulseddischarge

wastewatertreatment.Theexperimentalresultshowsthattheremovalefficiencyofmethylorangecanbeenhancedby22% and24%

respectivelyincombinedtreatmentofpulsedstreamerdischargeandgranularactivatedcarbonoractivatedcarbonfiber.Thedegrada-

tionratecanbeenhancedby12.25% and16.7% respectivelywithandwithoutsaturatedgranularactivatedcarbonoractivatedcarbon

fiberindischarge.Thisindicatesthatthecatalyticactivityofactivatedcarbonfiberismoreadvantageous.Inaddition, regenerationof

granularactivatedcarbonandactivatedcarbonfibercanbeachievedinthisprocess.
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　　 PulsedstreamerdischargeisaburgeoningAd-
vancedoxidationprocesses, whichisbasedonthegen-
erationofhighlyreactivespecies, andhavedisplayed

higherefficiencyofdegradation fororganiccom-
pounds

[ 1]
.Thecombinedtreatmentofpulsedstreamer

dischargewithactivatedcarbonenhancedtheefficiency

ofdegradation
[ 2]
.Thecombinationofpulsedstreamer

dischargewithactivatedcarbonfiber( ACF) hasnot
beenreportedsofar.

Theaimofthisstudyistoinvestigatecatalysisof

granularactivatedcarbon(GAC) andthatofactivated
carbonfiberinpulsedstreamerdischarge.

1　Experiments

1.1　Experimentalapparatus
Experimentalapparatusarecomposedofhighvolt-

agepowersupplyandgas-liquidserieselectricaldis-
chargereactor

[ 3]
.Voltageandfrequencyrangesare0

～ 60 kV, 0 ～ 320 Hzrespectively, storagecapacitoris
67 PFandpulserisetimeislessthan100ns.
1.2　Experimentalmaterialsandanalyticalap-

proach
Theconcentrationofmethylorangesolutionand

thevolumeofsolutionwere40 mg/Land100 mLre-
spectively.GACmanufacturedfromcocoanutshellwith
1 ～ 2 mmingrainsizes.ACFmanufacturedfrompoly-
acrylonitrilefelt.

Thedegradationrateofmethylorangecanbewrit-
tenasη=(C0 -Ct) /C0 ×100%, whereC0 istheinitial
concentrationofsolution, Ctistheconcentrationofcor-
respondingtreatmenttime, ηisthedegradationrate.

2　Resultsanddiscussion

2.1　Synergisticeffectsofcombinedtreatment
Figure1 showsthat55.77% and51.96% ofthe

methylorangewasremovedwhen5 g/LGACand0.45
g/LPAN-ACFadsorbedfor15 minrespectivelywithout
discharge.72.61% ofthemethylorangewasremoved
bypulsedstreamerdischarge.Thedegradationratein-
creasedto94.46%and96.55%respectivelybycombined
treatmentofpulsedstreamerdischargewith5 g/LGACor
0.45 g/LPAN-ACF.Thisresultindicatesthatsynergetic
effectscanbeformedinthecombinedtreatment.

Fig.1　EffectsofGAC/ACFondegradationrate
□ Discharge○ GACadsorption△ ACFadsorption

▼ Discharge/GAC◇ Discharge/ACF
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2.2　CatalysisofGACandPAN-ACF
ThesaturatedGACandPAN-ACFwereaddedinto

thereactor.Figure2 showsthatthedegradationrate
wasenhancedby12.25% and16.7% respectively.It
indicatesthatGACandPAN-ACFhadcatalysisinthe
combinedtreatmentandthecatalysisofACFwasprom-
inent.

Fig.2　CatalysisofGAC/ACF

2.3　AccelerationofH2O2 tohydroxideradicals
Figure3 showsthat98.4% and98.41% ofmeth-

ylorangewereremovedrespectivelywithaddingH2O2

incombinedtreatment.ThisresultindicatesthatH2O2

canacceleratethecombinedtreatmentprocess.

Fig.3　Accelerationof
H

2
O

2
ondegradationrate

2.4　H2O2 helptoregenerationofGAC/PAN-ACF
Figure4 showsthatthedegradationrateenhanced

5% and3.11% respectivelywithaddingH2O2 in
pulsedstreamerdischargewithGACsaturatedorPAN-
ACFsaturated.Itcanbeobservedthattheadsorbed
proportionofGACandPAN-ACFdecreased1% re-
spectivelycomparingwithbeforeH2O2 added.There-
fore, itishelpfultotheregenerationofGACandPAN-
ACF.

Fig.4　H2O2 promotedthe

regenerationofGAC/ACF

3　Conclusions

Synergeticeffectscanbemadeinthecombined
treatment, GACandPAN-ACFshowedcatalysis.The
regenerationofGACandACFcanbeachievedsimulta-
neously.TheutilizationratioofO3 andUVcanbein-
creasedwithadditionofH2O2.
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活性炭和活性炭纤维在高压脉冲放电水处理中催化作用的对比研究
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摘　要:对脉冲流光放电与活性炭或活性炭纤维联合处理废水时活性炭和活性炭纤维的催化作用进行了研究。结果表明:

脉冲流光放电与活性炭或活性炭纤维联合处理, 降解率分别提高 22%和 24%, 说明联合处理过程具有协同效应。与吸附饱

和的活性炭或活性炭纤维联合处理, 降解率分别提高 12.25%和 16.7%, 说明活性炭和活性炭纤维在联合处理过程中起催

化作用。联合处理过程中加入 H2O2, 不但提高了 O3和 UV的利用率, 而且还提高了活性炭和活性炭纤维的再生率。
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