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Abstract:Ozonationtreatmentof2, 4-dichlorophenol( 2, 4-DCP) withgranularactivatedcarbon(GAC) inafluidbedreactorwas

investigated, andenhanced2, 4-DCPdecompositionwasobtainedwhenGACamountincreased.Higherefficiencyofcatalyticozona-

tioncouldbeachievedinacidpH, buttheinfluenceofthestrengthofacidandbasicpHcouldbeneglected.Theresultsofrepeated

useshowedthatGACcouldbeefficientlyregeneratedinsituinthereactorandmaintainitshighactivity.
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Chlorophenolscouldbefoundinmanyindustrial
wastewaterswhicharehardtobetreatedbybiological
system.AlthoughadsorptionofGACiseffective, how-
ever, GACcouldgetsaturatedeasily, andneedtobe
regeneratedorevenreplaced.Linetal.

[ 1-2]
reported

thatGACactsnotonlyastheadsorbentbutalsoasa
catalystinpromotingozoneoxidation.Incurrentwork,
2, 4-DCPwereselectedasamodelcontaminanttoas-
sessthecatalyticperformanceofGACintheozonation
of2, 4-DCP.

1　Experiments

ThepyrexreactorwasΥ3cm×50cm, and250 ml
2, 4-DCPsolutionwasusedforeachrun.TheActual
O3 concentrationfromozonegenerator(CF-G-3-10G,
ApolloCorp., Jinan, China) wascontrolledbyairflow
rate, whichwas9.8mg/Lat5L/mininletairflowrate.
GAC(ShanxiXinhuaCo., China) wascoal-based
PJ8×20 withaBETsurfaceareaof830 m

2
/ganda

totalporevolumeof0.3498cm
3
/g.2, 4-DCPconcen-

trationinwaterwasdeterminedbyUV762 spectropho-
tometerasdescribedbyZhang, etal.

[ 3]
.ThepHval-

ueofthesolutionwasmeasuredbyPHSJ-3FpHmeter.

2　Resultanddiscussion

2.1　Effectofvariables
TheeffectoftheGACamountontheremovalof

100mg/L2, 4-DCPshowninFig.1 isquitesignifi-
cant.Forashortozonationtimeof2 min, the2, 4-
DCPremovalwasdrasticallyelevatedfrom 19.5%

withoutGACto98.6% with12 gofGAC, duetothe
combinedadsorptionandcatalysisofGAC.

Fig.1　EffectofGACamounton2, 4-DCPremoval

Fig.2　Catalyticozonationofdifferentinitial2, 4-DCP

concentration( 2gGAC)

AsshowninFig.2, withtheincreaseofinitial2,
4-DCPconcentration, the2, 4-DCPremovaldecrease
slightly.At10min, 2, 4-DCPremovalwas86%foran
initial2, 4-DCPconcentrationof500 mg/L, butabout
97% forthatof100mg/L.However, thetotalremoved
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2, 4-DCPincreasedsignificantlywhentheinitialcon-
centrationincreased.Thisimpliesahigherozoneutili-
zationefficiency.

TheresultsinFig.3showedthatthe2, 4-DCPre-
movalweremuchhigheratpH<7.Thedifferentacidic
pHhadlittleinfluenceonthe2, 4-DCPremoval, and
sodidthedifferentbasicpH.Thismaybecausedby
thefollowingreasons.AtpH<7, thedissociationof2,
4-DCPmoleculescouldbeneglected, thattheywere
adsorbedbyGACandreactedrapidlywithozoneonthe
surfaceofcarbon.2.4-DCPwashydrolyzedintopheno-
lateionsatpH>7, whicharehardlyadsorbedby
GAC, leadingtoalower2, 4-DCPremoval.

Fig.3　EffectofpHonthe2, 4-DCPremoval( 2gGAC)

Fig.4　Repeateduseof2gGAC

2.2　CatalyticactivityofGACin2, 4-DCPozonation

Lin, etal.
[ 1, 2]
reportedthatGACcouldberegen-

eratedinsituintheozonationofindustrialwastewaters.
ToascertaintheregenerationefficiencyofGACbyozo-
nation, experimentswereconductedtousethesame
GACcontinuouslyuptofourcycles.Theresultsin
Fig.4showedthattherewaslittledifferenceintheca-
talysisofGAC;itstillresultinnearlycompleteremoval
of2, 4-DCPevenforuptofourrepeateduses.These
indicatethatGACcanbewellregeneratedinsituinthe
ozonationof2, 4-DCP.

3　Conclusions

GACcanincreasesignificantlythe2, 4-DCPre-
moval, especiallyintheinitialozonationstage.Thein-
creaseofinitialconcentrationcausedthe2, 4-DCPre-
movaldecreasedslightly, butthetotalremoved2, 4-
DCPincreasedsignificantly.Higherefficiencycouldbe
achievedatacidpH, andthestrengthofacidorbasic
pHhardlyinfluenced2, 4-DCPremoval.Therepeated
useshowedthatGACcouldbewellregeneratedinsitu
intheozonationof2, 4-DCPandthecatalyticability
ofGACwasalmostnotreduced.
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活性炭对 2, 4-二氯苯酚的催化臭氧化降解

曲险峰, 郑经堂, 张延宗
(中国石油大学重质油加工国家重点实验室, 山东东营 257061)

摘　要:研究了粒状活性炭 (GAC) 对 2, 4-二氯苯酚 ( 2, 4-DCP) 臭氧化降解的催化性能。由于活性炭的吸附和催化

作用, 提高了 2, 4-DCP的分解。在酸性条件下具有较高的催化臭氧化效率, 而酸性和碱性的强弱对 2, 4-DCP的分解几乎

没有影响。活性炭的重复使用实验表明活性炭在臭氧化处理过程中可以得到原位再生, 多次使用后其催化活性几乎没有降

低。
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