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Abstract:Inthisstudyswinewastewaterwastreatedwithwasteconcretetoremovetherefractorypollutants, whichweredifficulttobe

biodegraded.InTaiwan, mostoftheswinewastewateristreatedwithathree-stageprocess.Theprocessincludessolidseparation, an-

aerobicreactorandaerobicreactor.Wateraftertheaerobicreactorispartlyrecycledtowashthepighouseforreducingwaterconsump-

tion.However, withtheaccumulationofsomecomponentsthataredifficulttobebiodegraded, theCODoftheeffluentincreasedcon-

tinuously.Therefractorycomponentsintheeffluentofthethree-stageprocesswerefirstidentifiedbyGC/MASSandFT-IRanalysis.

Analysisresultsshowedthattherefractorypollutantsintheswinewastewaterwereaminoacidwithphenylgroup.Thewasteconcrete

waschosentoremovethesecomponents.Experimentalresultsshowedthattherefractorycomponentscouldberemovedefficientlyby

wasteconcrete.TheusedconcreteparticleshavethepHvaluelowerthan11.Theycanbeusedasasoilconditioner
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1　Introduction

Pollutionbylivestockwasteshasbeenagreatcon-
cerningproblem.Severalstudiesonthetreatmentof
pigwastewaterhavebeendiscussed.Separationofcon-
centratedanddilutedpigwastewaterforfurthertreat-
mentwerediscussedbyGoreckietal

[ 1]
.Anaerobic

treatmentwasthemostdiscussedmethod.Forexample
YangandKuroshima

[ 2-4]
hadgivendiscussiononthis

topics.Aerobicprocesswasanotherfrequentlyused
processforswinewastewatertreatment.Thornebyet
al
[ 5]
usedreverseosmosistotreatliquideffluentfrom

dairycattleandpig.Afixedbedreactorpackedwith
wasteconcreteswasusedtoremovethecomponentsthat
weredifficulttobebiodegraded.Experimentalresults
showedthatthecomponentswhichwerehard-biode-
gradablecouldberemovedbywasteconcretesefficient-
ly.

2　Experiments

Theswinewastewaterwastakenfromtheoutletof
watertreatmentplantsoftwofarms.Itwasfirstana-
lyzedwithGG/MASSandFTIR.Becausetheanaerobic
reactionwillproduceaminoacid, thestandarddata
bankofcommonaminoacidwasusedforidentifyingthe
possiblepollutantsintheswinewastewater.Forcon-

Fig.1　Theexperimentalapparatus

venience, cementpastewaspreparedandair-driedin
theroomtemperaturetosubstitutethewastecrumbed
concrete.Thedriedpasteswerethencrushedtosmall
pieces, sothattheycouldgothrough#8-meshsieve.
Thecrumpledparticleswerethenpackedinacolumn
reactorwiththeporosityabout0.4.Thereactorwas
madeofacrylatewiththelength67cmandthediameter
5.5cm.Theporosityofthepackedreactorwasabout
0.4.TheexperimentalapparatuswasshownasFigure
1.Intheexperiments, thespacevelocitiesofthe
wastewaterwerecontrolledwithintherangeof0.207 ～
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0.414 (h
-1

) byapump.Watersamplesintheinlet
andoutletofthereactorweretakenformeasuringtheir
COD, pH, andelectricconductivity.

3　Resultsanddiscussion

Swinewastewaterwasanalyzedtoknowitspossi-
blepollutants.GC/MASSandFTIRwereusedinthis
procedure.Figure2 showstheGC/MASSanalysisre-
sults.Accordingthedatabankofaminoacid, thepos-
siblemaincomponentsofswinewastewaterwereamino
acidwithphenylgroupandthemolecularweightwas
lessthan200.Figure3 showedtheFTIRspectrumof
theswinewastewater.Absorbanceat700cm

-1
gavethe

evidencethatphenylgroupexistedinthewastewater.
OtherfunctionalgroupssuchasC=O, C=N, N-H
andC-OHetcwerealsofound.Withtheevidences
shownabove, itisbelievedthatthepossiblecompo-
nentsofthewastewaterwereammonia, phenylalanine
andtyrosineetc.FTIRspectrumoftheprecipitatedsol-
idswasshowninFigure4.Theexistenceofphenyl
groupintheprecipitatedsolidwasapparentastheab-
sorbanceat700 cm

-1
.Itiswellknownthatphenyl

compoundsaredifficulttobebiodegradedbythebacte-
ria.Thustherecyclinguseofwastewaterwillinduce
theaccumulationofphenylcompound.Topreventthe
accumulationofthesecomponents, anexperimentwas
designedtoremovethem.

Fig.2　TheGC/MASSanalysisresultsoforiginal

swinewastewater

Fig.3　IRspectrumoforiginalswinewastewater

Fig.4　IRspectrumofprecipitatedmaterials

Tounderstandtheperformanceoftheremovalof
pollutants, experimentswereconductedasFigure1.
TheCODswinewastewaterofreactoroutletwasmeas-
uredandplotted.Figure5 istheCODbreakthrough
curveofswinewastewaterwithWHSVkeptat0.414
h
-1
and0.207h

-1
.TheCODremovalcapacityofcon-

cretewasabout10.5 ～ 11.15 mg/gconcrete.The
treatedwatercouldbeusedtowashpighousewithout
theincreaseofCOD.Itmeansthattherefractorycom-
ponentsintheswinewastewatercansuccessfullyre-
movebythepackedconcrete.

Theusedconcreteparticleswereunloaded.The
pHvalueofusedconcreteparticleswasmeasuredand
showninfigure6.Becausetherearemanyorganicma-
terialsprecipitatedtheusedconcreteandthepHvalue
islowerthan11.Theusedconcretewascrashedand
mixedwithsoilstocultivategrass.Experimentalresults
showedtheseusedconcretescouldbeusedassoilcon-
ditionertopreventsoilsfromacidification.

Fig.5　BreakthroughcurveofCODduring

thetreatingprocedure.
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Fig.6　ThepHvalueofusedwasteconcretes

4　Conclusions

Therefractorycomponentsintheeffluentofthe
three-stageprocesswerefirstidentifiedbyGC/MASS
andFTIRanalysis.Analysisresultsshowedthatthere-
fractorypollutantsintheswinewastewaterwereamino
acidwithphenylgroup.Thewasteconcretewaschosen
toremovethesecomponents.Experimentalresults
showedthattherefractorycomponentscouldbere-
movedefficientlybywasteconcrete.Theusedconcrete
particleshavethepHvaluelowerthan11.Theycanbe
usedasasoilconditioner.
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应用废混凝土处理养猪废水中难分解之污染物
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摘　要:以水泥混凝土废料, 用来处理养猪事业废水中难以生物分解的污染物。在台湾, 大多仅以固体分离 、 厌氧处理 、

耗氧处理三个阶段来处理养猪废水。并且为减少事业用水量, 所以再将处理后的废水用来清洗猪舍。然而, 废水中有些成

份及堆积物, 是难以被微生物所分解的 , 所以废水回收再利用后, 水中的化学需氧量将不断累积。在本研究中使用气相层

析质谱仪 (GC/MASS) 及红外线光谱分析仪 (FT-IR) 对三个不同处理阶段中的废水进行大量的成份分析, 分析结果显示,

难以降解的污染物主要是以含苯基的氨基酸为主, 并选择将混凝土废料置入废水中来去除这些成份。实验结果显示, 难以

处理的成份可被混凝土废料有效的去除, 亦可将混凝土废料的 pH降低至 11以下 , 并可当土壤改良剂使用。
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