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Abstract:Inordertosolvethepollutionofgroundwatercausedbypersistentorganiccontaminants, theremovalefficiencyandaffect-

ingfactorsofnitrobenzeneremovalfromgroundwaterbyusingultrafiltrationtechnologywasinvestigated.Theexperimentalresultsindi-

catethattheultrafiltrationsystemcanworkcontinuouslyfor68 hourswheninitialconcentrationis85μg/L, andthenitrobenzenecon-

centrationofoutflowislessthan17μg/L.FeandMningroundwaterhavenosignificantimpactontheremovalefficiency, butthe

effectofinitialnitrobenzeneconcentrationofinflowisobvious.Thecontinuousoperationtimedecreasesharplyfrom 68 to14 hours

whennitrobenzeneconcentrationis340 μg/L.2% CH3CH2OHhasthebestperformanceforcleaningthefoulingcausedbynitroben-

zene.Asanurgenttreatmenttechnology, ultrafiltrationtechnologycouldguaranteethesecurityofdrinkingwaterforpeoplelivingin

ruralarea.
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　　Owingtotheunbalanceddevelopmentofeconomy
andenvironmentofChina, moreandmoregroundwater
waspollutedespeciallybythepersistentorganiccon-
taminants

[ 1]
.Asatypicalorganicpersistentpollutant,

nitrobenzenehasconsiderablystablechemicalproperty
andhightoxicity

[ 2-3]
.Theeffectofnitrobenzeneon

humanhealthandtoxicologyhasbeenwidelyreported
inmanyaspects

[ 4]
.Thereweremanystudiesonthe

removalofnitrobenzene
[ 5]

, buttherewasnoreporta-
boutultrafiltration.Therefore, theobjectiveofthis
studywastofindwhetherultrafiltrationwasefficientfor
theremovalofnitrobenzeneingroundwater.

1　Experimental

1.1　Materials
Testswereconductedusingthefiltrationassembly

showninFigure1.Theultrafiltrationsystemwasoper-
atedincross-flowmodeandthepressurewascontrolled
lessthan0.12MPa.Thecontaminatedwaterwassimu-
latedbyaddingnitrobenzenetotypicalgroundwaterin
Changchun, Jilinprovince.
1.2　Analyticalmethods

Nitrobenzeneconcentrationwasdeterminedac-
cordingtoNationalStandardMethods(GB13194-91)
bygaschromatographywithanelectricalconductivity

detector(GC/ECD) (ShimadzuCo., Japan).Tur-
biditywasdetermined by 2100N turbiditymeter
( HACH Company, Loveland, U.S.). Fe, Mn,
CODMnweremeasuredaccordingtostandardmethod

[ 3]
.

Fig.1　Aschematicofultrafiltrationsystem

2　Resultsanddiscussion

2.1　Performanceofnitrobenzeneremoval
AsshownasFig.2, ultrafiltrationhasagoodper-

formancefortheremovalofnitrobenzeneindistilled
water.Duringthewholeprocess, wateryieldmaintain
17L/handtheremovalefficiencyismorethan97%.
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Fig.2　Nitrobenzeneremovalindistilled

water(Nitrobenzene, 85μg/L)

2.2　EffectofFeandMn
FeandMnarethecommonionsingroundwater.

Theeffectofthemonnitrobenzeneremovalwouldhave
tobeconsidered.TheresultsareshowninFig.3.
Comparingtheresultofgroundwaterwiththatofdis-
tilledwateritcanbeconcludedthatFeandMnin
groundwateraffectedtheremovalofnitrobenzenebut
theinfluenceisnotstrong.

Fig.3　Nitrobenzeneremovalingroundwater

(Nitrobenzene, 85μg/L;Fe, 1.5mg/L;Mn, 0.5mg/L)

2.3　Effectofinitialconcentration
Therelationshipbetweeninitialconcentrationand

removalefficiencyareshowninFig4.Wheninletcon-
centrationis340μg/L, thecontinuousworkingtimede-
creasfrom 68 to14 hsharply.Butithasnotmuch
moreimpactonwateryield.

Fig.4　Continuousoperationfornitrobenzeneremoval

2.4　Membraneflouringandcleaning
Threechemicalsweretakentocleanthefouling

causedbynitrobenzene.Theywere2% CH3CH2OH,
1%NaOHand1% HCl.Asaresult, 2%CH3CH2OH
hasthebestperformanceforcleaningfouling(thedate
wasnotshown).

3　Conclusions

Fromaboveresearch, itcanbeconcludedthatul-
trafiltrationhasagoodperformancefortheremovalof
nitrobenzene.FeandMnhavenosignificanteffecton
theremovalofnitrobenzene.But, initialnitrobenzene
concentrationhasmoreimpactonnitrobenzeneconcen-
trationofoutflowthanwateryield.Forthefoulingof
membranecausedbynitrobenzene, 2% CH3CH2OHis
thebestchoice.
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超滤膜去除地下水中硝基苯的试验研究
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摘　要:为解决持久性有机污染物对地下水造成的污染 , 以硝基苯为研究对象, 考察了超滤膜对硝基苯的去除效果及影

响因素。试验结果表明, 当进水硝基苯浓度为 85μg/L, 超滤膜可以连续工作 68 h, 出水小于 17 μg/L。地下水中铁 、 锰离

子对去除效果没有显著影响。进水硝基苯浓度对去除效果有显著影响。当进水硝基苯浓度由 85 μg/L上升至 340 μg/L时,

超滤膜连续工作时间急剧下降, 仅为 14 h;对由硝基苯引起的膜污染, 2% CH3CH2OH清洗效果最佳。作为一项应急处理

技术, 该工艺可以保障小城镇地区饮水安全。
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常压连续微波辐射法合成聚乳酸 -聚乙二醇共聚物
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摘　要:常压条件下 、 连续微波辐射功率 90W, 辐射时间 8min, 合成了特性粘度为 0.51 dL· g-1的聚乳酸 -聚乙二醇共

聚物 (PELA)。考察了聚乙二醇 (PEG) 浓度 、 聚合时间对共聚物特性粘度和收率的影响。此外, 实验研究了连续微波炉

与家用微波炉中反应体系的温升曲线。结果显示, 相比于家用微波炉中的间歇微波辐射, 连续微波辐射下反应体系温度上

升平稳无突跃。
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