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Abstract:Theamphotericlignin-basedflocculantwasadoptedtotreatthesludge.And, theaveragesedimentationspeedofthetreated

sludgeincreasedfromoriginal1.86to2.33mL/min, whichwas1.25 timesastheoriginalsedimentationspeed.Thefilteringresistivity

oftreatedsludgedecreasedto40% oftheoriginalone.Andthemoisturecontentofthemud-cakecoulddecreasefrom93% to80%.

Therefore, themodifiedlignin-basedflocculantwillopenanewwayfortheligninutilizationinthesludgedewateringprocess.
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1　Introduction

Inrecentyears, theamphotericflocculantshave
beenreportedtoownexcellentdewateringandfiltration
performanceforvarioussludgeswithdifferentdecaying
degree.And, themud-cakehadlowmoisturecontent.
Inthispaper, thecalciumlignosulphonatefrom the
pulpingprocesscanbeusedasrawmaterialtoprepare
theamphotericlignin-basedflocculantbychemical
modificationprocesses, i.e., graftcopolymerization
andMannichreaction.Thentheamphotericproduct
wasadoptedtotreatthesludge.And, theexperiments
includingthecomparisontestswereconductedtostudy
thedewateringperformanceofthemodifiedflocculant.

2　Experiment

2.1　Materials
Thecalciumlignosulphonatewaskindlyprovided

bytheGuangzhouPaperGroupCo., Ltd., Guang-
zhou, China.Theamphotericlignin-basedflocculant
waspreparedbychemicalmodificationprocesses, i.
e., graftcopolymerizationandMannichreaction.The
cationicpolyacrylamide, denotedasCPAM, with6

millionofthemolecularweightwascommercial.The
watertreatmentsludgesampleswerecollectedfromthe

secondarysedimentationpoleintheWastewaterTreat-
mentPlantofLiedeinGuangzhou.Themoisturecon-
tentwas99.18% determinedbydryingandweighing.
ThevalueofpHwas6.5-7.5。
2.2　Determinationofthesedimentationspeedof

sludge

100 mLsludgewasputintothecylinderwitha
plugaftershakingevenly.Thenthecalculatedamount
offlocculantwasplacedintothecylinderbeforemixing
evenly.And, thevolumeofthesedimentationsludge
cylinderasrecordedatapredeterminedtimeintervals.
2.3　Determinationofthedewateringperformance

ofsludge
Thedewateringperformanceofthesludgewasde-

terminedaccordingthemethoddescribedinreference.
Theresidualturbidityinthesupernatantwasdeter-
minedwithaHACH2100 Nturbiditydeterminator.

3　Resultsanddiscussion

3.1　Effectonthesedimentationspeedofsludge
Fig.1showsthesedimentationcurveswith10mg/

Lofthedosagesofblanksludge, LSDCandCPAM.It
canbeseenfrom theFig.1 thatthesedimentation
speedisfasterintheinitial35 minutes.Theminimal
heightofthesubstratesludgeofblanksludgeis34.8
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mL, andtheaveragesedimentationspeedis1.86 mL/
min.Theminimalheightofthesubstratesludgeof
CPAMsubstratesludgeis32mL, andtheaveragesedi-
mentationspeedis1.94mL/min.Theminimalheight
ofthesubstratesludgeofLSDCsludgeis30 mL, and
theaveragesedimentationspeedis2.33 mL/min,
whichis1.25 timesastheblanksludge.Theresults
indicatethatLSDC canincreasethesedimentation
speedmoreefficientlythanLSDCatthestartofsedi-
mentation.But35 minuteslater, thesubstratesludge
inclinestobethesame.Itshowsthatthevolumesof
twokindsofsludgefromCPAMorLSDCareclose.

Fig.1　Sludgesedimentationbeforeandafterdosing

3.2　Effectonthedewateringpropertyofsludge
Fig.2showstherelationshipbetweenthedosageof

LSDCandCPAMandthefiltratevolumebynaturalfil-
teringfor5minutes.

Fig.2　TherelationshipbetweenthedosageofLSDC
andfiltratevolumebynaturalfiltration

Obviously, theoptimumdosageofLSDCputinto
thebiologicalactivesludgeis10mg/L.Filtratevolume

willdecreasewhileexceedingthedosage.Theresults
indicatethatthedewateringperformanceofLSDCpre-
vailsoverCPAMunderotherwiseidenticalconditions.

3.3　Effectonthefilteringresistivityofsludge
Theresistivityofsludgeiswidelyusedasasyn-

theticindicatortojudgethefilteringpropertyofsludge.
Thelargertheresistivityis, theworsethedewatering

Assumingtheresistanceofsludgeisr1 andthefil-
tratevolumeisV1 beforeputtingLSDC, theresistance
ofsludgeisr2andthefiltratevolumeisV2 afterputting

LSDC.Thenwecandrawfromformula:
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Intheformula, itcanbefoundthatthereduction
percentageofthefiltrateresistanceofsludgecould
reach40%, indicatingthefilteringpropertywasim-
provedgreatly.
3.4　Themoisturecontentofmud-cake

Themoisturecontentsoffiltercakesarelistedin
Table1.Itcanbecalculatedthatthevolumeofsludge
hasbeenreducedto1/27oftheoriginaloneaftermod-
ificationofLSDC, thenthefloorareaandexpenseof
transportcanthusbegreatlysaved.

Tab.1　Themoisturecontentoffiltercakebefore

andafterdewatering

Blank CPAM LSDC

Moisture (% ) 93 81 80

4　Conclusion

Modifiedlignosulphonatecanbeusedinthemodi-
fiedtreatmentofsludge.Theeffectissimilarto
CPAM.Thesedimentationspeedincreased1.25 times
andthereductionpercentageofthefilterresistivity
couldreach40%.Itprovidesanewwaytoutilizethe
lignosulphonateproductsthatyieldahighaddedvalue.
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　　 Thethermalpropertiesofpolymer3aand3bare
summarizedalsoinTable1.Both3aand3bhavehigh
glasstransitiontemperatureof221 ℃ and239 ℃, re-
spectively, whichmightoriginatefromthebulkyun-
symmetricalphthalazinonearchitecturewhichwould
greatlyrestricttherotationofpolymerbackbone.The
polymer3bexhibitsadistincthigherTgthan3abe-
causeoftheextremelyrigidmolecularmainchainwith
biphenylarchetectures.Itisnotsurprisinglythat, the
polymer3aand3bexhibitexcellentthermalstability,
theinitialdecompositiontemperaturesarebothhigher
than400 ℃ andthe10 % weightlosstemperatureis
higherthan507 ℃.Obviously, thereplacementof
substitutedarylgroupsalongthepolymerbackboneex-
hibitbetterthermalstabilitythantheircounterpartsof

polymerswithpendantmethylgroups.Thehighresidue
yieldof67 % couldfurtherdemonstratetheexcellent
thermooxidativeproperties.
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新型含二氮杂萘酮结构聚芳醚酮酮的合成与表征
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摘　要:通过苯基取代的二氮杂萘酮的衍生物 1a和 1b与活性的含氟单体反应合成了两种新的苯基取代的含二氮杂萘酮结

构的聚芳醚酮酮。聚合物 3a和 3b的结构由 FT-IR与 NMR进行表征, 此类聚合物表现出很高的玻璃化转变温度和优良的热

稳定性。

关键词:聚芳醚酮酮;二氮杂萘酮
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两性木素絮凝剂用于污泥的调质处理
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摘　要:以木素为原料制备了两性絮凝剂 LSDC, 并将其用于污泥的调质处理。实验结果表明 LSDC可使污泥沉降速度提
高至原始污泥的 1.25倍, 污泥的过滤比阻则降低至原始污泥的 40%左右, 泥饼含水率由 93%降低至 80%。两性木素絮凝

剂在污泥调质处理中的应用为木素的高附加值利用提供了新的途径。
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