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TheBehaviorofWaterinBamboo(PulsedNMRMethod)
竹の中の水の挙動 (NMR法)
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1.Introduction

Bambooisanaturalpolymericmaterial,whichis

composedofcellulosiccrystallinepartandligneous

amorphouspartmainly.Theotherconstituentsare

hemicelluloseandwater.ThemorphologlCalstruc･

tureissocomplexthatacompleteunderstandingof

thestructureisnotknownsofar.Thetensilestreng-

thofthebamboocontainingwaterisdecreasedand

theimpactstrengthincreasedwhenthewatercontent

ofthebambooincreased.1) Thereforethewaterin

bamboobehavesasaplasticizer.Inordertogeta

moreinformationofthewaterbehavior,apulse

NMRmethodisusedforthisinvestigation.

2.Experimental

2-1 Preparationofsamples

Middlepartbetweenjointsofabamboo(Matsu,

Dendrocalamus)wascutintostrips(0.5×5.5×5cm)

afterremovingthecuticle.Thebamboostripswere

immersedinwaterthen.Thewatercontentofthe

bamboowasvariedwithdifferentdryingtimeofthe

waterimmersedbamboostripsinair.

212 Tl,T2meaSuremerLt

t-BrukersminispecPC20"whichisdesignedfor

pulseNMRmethodwasused.Thebamboostrips

wereputinatesttubeandputinthesampleholder

oftheinstrument.Thespin･1atticerelaxationtime

(Tl)andspin-spinrelaxationtime(T2)wasdeter-

minedwith1800-90oand900pulserespectively.Since

themethodisestablished,thedetailofthecalculation

willbeomitted.2) Thepreliminaryexperiment

indicatedtheexistenceoftwowaterfractionsof

differentmobility.Itwillbeshownlaterthatoneis

書Dept.ofIndustrialChemistryandMetallurgyJnstitute
ofIndustrialScience,UniversityofTokyo.

freewaterandtheotherboundwater.TheTISand

T2Swi11benotedasTlj,Tlb,T2fandT2breSPeC･

tively.Thesu氏xtソ̀"indicatesfreewaterandtlb"

indicatesboundwater.Fouriertransformationwas

madethenformoreclearunderstanding.

Since"minispec20"isdesignedforreadingliquid/

solid(L/S)ratiodirectlyafteranindicatedproce-

dure,thewatercontentofbamboostripswasdeter一

minedfromthedisplayedL/Sratio.3)

3.ResultsandDiscussions

Thefreeinductiondecay(FID)ofbamboocontain-

ingwaterafter900pulsewasshowninFig.1.The

plotofthelogarithmofsignalversustimewasshown

inFig.2.Itwascomposedoftwostraightlines.This

indicatedtheexistenceoftwowaterfractionsof

differentmobility.Sincetheline(B)locatedbelow

theextensionlineofline(A),thedecayisnot

additional.Foramoreclearunderstandingofthe

decay,aFouriertransformationwasmadethen,i.e.a

spectraofsignalheightversusfrequncy.Fig.3isone

ofthesespectra.Itisobviousthatthechemicalshift

indicatedtheexistenceoftwowaterfractionsof

differentmobility. Fig.4isanotherexample.

Considering仇eshapeof仇esignalisassumedasa

Lorentztypeifthemagnetic丘eldishomogeneous,

two LorentzcuⅣescomposing thespectra are

assumed.Itisalsoshownthatthefullwidthathalf

maximumintensity(ui)andT2havetherelationof

equation(1)

ui-去 (1)

ThereforeapproximateT2 Valueaswellasthe

ratioofthetwowaterspeciescouldbedetermined

afterseparatingthespectraintotwo.Theratiois

determinedbytheareaofthespectra.ThelongT2
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