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PoTtluSgTan血 aLmJnOnitm nitrate(AⅣ)isap血ciplrawmaterialoLANFOexplosiye･Its

structurdchamcteristicsaJ)atypeandmagnitudeof血 mtusedwilInodout)IbyesigniGI

cantinfluenceontheoilabsorption,oneoEthekeyteclmicalpe血rm ancesof郡山 rAN.By

meansofascanningelectronmicroKOPe(SEM),theauthorforthe触 t血 ehChinahas
madeacomprehensiyeobservationoEtheouterandinnerstructuresofvariouskindsporotは

ANgrandesmaAl血cturedbydiEEerentproce棚 ,inyestigatedtheru1eoftheirgTanulation.

andsum marizedsomepreliminaryachievementsinthisrespect.Asthefmtpartofthereport,
thispapermainlypresentstheresearchworkonthestructureofporousANgramlesmanufaC･

tt)redbyfhidized-bedprocess.

1.[ntroduction

OEthemodernconnerdal explosivesdeveloped

sincethe1950S.ANFOrepr飴entSthewolld'Sleading

explosivebothinpFOdtICdon andconstLnption.ANis

diem血 ingredientofANFO explosiye,zLnOtnting
upto95-粥%byweight.MostcotLntriesadoptp rou8
ANgrandesb enstm 血虹ANFOexplosiyecanbe

directlyprocesd bymixingtheinqedieAtSatr00m

temperattm and be m血 iqlly 血町ged into

boreholesonTSitesothatthemaxintLmtechnicalaJId

economiCalbeneLitscanbeachieved.

Odngto somerestrictivereaBOnS.explosivesin

血inahdbccnmanufacturedfrom crystallhe(or

powder)zmnonitln nitratetiptOtheearly1970S･!t
wasCrushed,heatedaLndmixedwithotheringredieJlt8
byaJ)edgerunneramdthenproce岱edinafixedphJlt

tomaketipaneXplosiye.Butin血etmaintechnical

problemsassodatedwith theproductionofporous

gtutdarANhdalreadybeensolvedbyChangshh･

SdtuteofMhingReseardincolhboradonwithShi･

jiaauaJlgChemiCalFerdhzersPhntinthehte19609.

Adendehtq,basedotlthere引盟rCha血ieyementS

andp弘oトplazltPrOductiozlforsey的lyeaTB,TTLaSS

Receiyed10.271987

●ChngshahwdtuteofMhingReseardh
Yuelu旅mlu.Changsha,HtmaJl,Chin

productionofporol追gramhrANnormallycommenc･

edazldanumberofFnBLndacturiJ)gphntswithatotal

capacityoE200.000TIYtofprousgmnularANwere

constructedandp止intoproducdon.

Itislmovnかoma皿infonnationayaihblbothat

homeaJldabroadthtuptonow,thereharebeentwo

m血 prw ofmantzhchqingporotnANgTZLndes

namely.thegmnuhdngbwe血eatdryingprw and

thefluidiZed一触 process.Theformerhsbeen

employedbymaJ)yCOuntries血 tR Ofitshigh efG･

ciemcyaJldlowcostwhilethelatterwhichisuJllquein

Chinahastheadvu tageoflⅣ capitalcostandSimple

eqtLIPment･

Eyidently,theporousANgrandesmanufactured

bytheabovementionedtwoproce如eSwoulddifferin

theirstructures,sincetheirgranulation,dehydration

aJldeventhemedlanismoftheformationoftheir

porousstructtweareSubstandalIydiEEerenLFurther･

more,suchdifferenceinstructtweswoddexert
variotninLluencesontheirproperties.

horderlorevealtheouterazldhnerstructttreSof

theprousANgnmdes,togetsomeinsightintotheir

graJl血 tingprocedtErCSaLndtortm gnizetherehdon･

Shipbetweentheirstructtves弧dperLornzmce,acom･

prehensiveo蜘 Onhask nmadeofyaricw

porousANgradesbythetueofascanningelectron
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microscope(SEM).aJIdacomparisonwasabemade

betweentheporousANgRmuksandden紀ANprills.

ThispaperprovidestheFirstpartoEaSedesof･

papersiJ)thisrleldandisparticuhrlydealingwiththe

achieyementsabouttheporotLSANgTanuleSman血 ･

turd by爪uidized-bedprw .

2.S8rnPlingandResearchMethod

SamplesweretakenhmShijiazhuaJ]gChemical

FertiliZerSPhJltWhereporousAN grzLnulesare

manufacturedbynuidized-bedprocc98.Asfarasthe

qualityandpropertiesoftheproduct,andtheproduc･

tionhistoryoEthephJltaJtCOnCemed.allSamples

hm this80urCerrLaybeconsideredtobehlly
represeJttativeforstudyingthe8truCttlreOfthistype

ofporousAN granulesaswe)Ia9theirrelated

theoreticalproblems.

ThemodelandtechicdparameterooEthescanming

electronmicroscopeusedhereareaSLollow8:

Mo一d: JSM35C

A∝dera血gyoltage:(knerally20ky.ocnsionally
15ky

M卿 i丘cadon: Wh olcTSizecm inadon

30x-100x

Localexaminatbn

300x-I500x

CrystalgTaiJ)em inadon
5000x一名00触

GTd cs1.5-3.0mmindiaJnetqlLJldharinga姐 ･

lyregub appcw ceyereselectedhmthe鞄mPIcs

Eor比amination.Examinationshvolyingthefollow･

ingtwoconditionsWeretakenateachmagnification

level.

(I)TheotlterstnlCttm.Thesamplegrandewas

examinedwithitsoriginalproductappem ce

andstructureund(ered.

(a) neinnerStruCttm.Thesamplegranuletobe

examiJledwasctJtalorLgitsaxisintohalveSwitha

sharpbhde.thehaltharingamoresmooth

cleayageⅦ chosentorc9EaJTIirLation.

Fiyeor8ixgW PlesWerepreparedEoreadlCOndi･

don.Epm毒唄 血 7u andphotographingWereCarried

outatthree叩 i丘ntionI㈹ ls.

ForhckofcozlducdyitynecessaryforSEW a-
aminationandalsobasedongeneralrequirementsfor

structtLre如dy.thedriedANBTande弧mple98hodd

bevaccuntTPtnPedzLndgoldTPhtedorphtinⅦ叩 hted

byanthodecd 00a血gmachinebeEore亡に･

ATPh?Lion.

3.TheGeneralPrinciploofFJuidized-BedPIO･

coss i)nd Quality Spociljcations ofAN

GranUlesManLJfactLJrirlg

Thesamplesexami nedhereWeretakenhtnbat･

dlCS OE poroIB AN gnIluI田 man血 ctured by

fluidized-bedp棚 S.AstheprincipleaJldoperadng

p raJtleteZSOEthisprtKeSSharebeenweudescnM in

mazIyotherliterattwes,thispaperwillonlyhigh-light

thetypicalfLowsheetandtheequIPmentadoptedin

thenuidized-bedproc6SdeyelopedbyShijiazhuang

Chemi calFertnizersPhntaJIdChaJ)BSb hstittJteoE

Researdh.ll]

AtthebottomoEataperediOne-Shrednuidizing
granula血呼equipment,ahotaircurrentishtroduc･

ed.Itpassesthrough aperforatedplateintheequip-

ment,makingtheANmatedalplacedonthi8plate

moveupaJlddown continuouslyandEorma瓜uidized

bed.AcompletecydeoEmaJtuEactudngANgraJlules

dthintheAuidizedbedmaybedesczitd asEouow8:

Firstly,somesnanANgrains(30mesh)arecharged
oJltOthephteassolidseedcrystalaJldarekeptin

nuidizedstate.men,amoltenANmixedwitha飢汀･

EactzLnt(0.05%byWeightoEsteaJytamineacetate)is

sprayedoverthefhidid bedofBtnaugrainsthrough

aJ)atOmidngnoZdebytheaidoEcompressd air.

Uponconta血 gdththe爪uidid bedoLgrains,the
atomizeddropletsoEmolteJ)ANadheretoandac･

mJn血teontheirsurhcerepeatedly.Attheぬme

d机e.themoisttI托COntmiedintheadherd dropletSis
continuotLBlyeyaporatedhytheup血inghot.dryair

ctment,thtnresultingintheformationoffine-grain･
edag即egateOEsphedcalgT.anuleswithalowwater

content.Wh entheweightoLaqaJ)u]eincrEaSatO

suchaJ)extentthatthepneumaticdaSSificationdueto

quidization-跡見dientcausedbythehotairctm nti8

inadequatetosq)portitsupdsingmotion.itwin8ettIe

downthroughtheperforatedplateontothebottomoE

thebedaJldfromtheredischargesthrough theoutlet

oftheequpmezItas触 血edproduct

AccordingtothestzLndaJdSBetfortheprotLSAN

gTand岱by蜘 gmemicalFerdizqsp也t,

dle峨 speciBnticrELSOEthepTductare aS

Eolloys'.〔1〕

Watercontent <0.3タi

Oilabsorpdon 0.8%

Granuhrsize 0.5-2.5mJnindiazneter

B此 de舶ity 0.80-0.85dcm)
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4.TheOuterStructureofPorousANGr8nules

As isdeterminedbythep血cipleoEtheman血 r･

iJlgPrqCW .a皿brgegmn血 prductsarecomposed
oEtremendollsnumberofBma皿particleSWhidl
adhereaJldcdectdtogedler.htheprtSentStudy,
these hrge 耶muhrprductsare d劫 ed as

macrograiAB,andthesmallpardclcsconsdtu血gthe
macrograiJ)8ared也 edascryshlunitsforthecony&

rLienceofStructureStudy.

Wh oleっize em inadonsweremi eofyarious

saJnplcsandcorrespozldingphoto飴Veretakenfor

thestudyoftheirouterstrtlCtureS.indicadAgth上

macrogTW WereuStdly印hero王dalorellip釦idd

qandes(accordingtosomephotoes,usuauytherado

ofthelongeraxistotheshorteronewasabout1.1)

withirrephranduJlSmOOthedd aces,uponwhidl

thecrystalunitswerewider叩readazldadheredtoone

afteranother放efishro塔,血 ibidngaJltLnduhteap･

p飽ranCe(seephoto1).Thisunevendistriblltionof

crystalunitsoverthegTanuJupmi uctstJrfacecanbe

explainedbythefactthat,beforegrowiTIgtObefinish･

edgrandes,theseedcrystalaLndcrystalgrainsat

variotwstagesoftheirgrow moreandseetheir-

regulartywithinthefluidizedbedandhenceduring

seething,theprobabilidesandalsotheposidon80fcol-
lisionazldadherencebetweentheatomizeddroplets

areqtdtedifferentEromeachother･

Photo1.ASEMpicturetakenfromawhoteiize耽･

aminadonofANzzucrograintorot)terst

zvcttqestudy(50Ⅹ)0wiqFtOthedistril)utionpr

oLineofcrystaImi tsoverthesurfaceofmacrograims,

thiskindofstructtqerruybedled̀bayberry'typestructure･ ∬80memagniGedphoto田Weretakeno

fpartoLthegranulesu血ce.itcouldbeFurther
foundthatalthoughdlcryd mitsgenerallyadhereto

aLJldcon･denseonthegaT)ulesurfacebyfillingthe

yacmciesoneafteranother,theyareunhkelyto血lupa

lltheyanJ)dcsinproper

sequenceLorthereasonsded b･edprevio岱Iy
,resd血gintmeyenaggregation,ar･bitTaryShapesofcrystalunit8withvariotn

particlesizes.Inconsequence,theintersticesb
etweencrystalunitsaJldtheirdistribtldonawe血ans

ingverycom･plicatedly(seephto2)Photo2. AmapiBedSE
WpicturetakenfmmalocalenminationofANgTan

de■ssu血ceEorouterstructtm study(300Ⅹ)

ThemagniRedphotc

NeStakeJlOHocaIsurfaceoEseveralsamplessh

owthatalmosttheTei9nOCrystalunitwhichtakesastrictlyspheroidalshape.Infact.all

thecrystalunitstakeSpheroid-likeorellipSOi

dalshapes.Thisisprobablyduetooneormor

eoEthefox(仰ingeffects.(i)ThemoltenANdrople

tstendtocondenseintheformofspheroid血 tBe

OfthesurbceteJl･sion.neadditionofstearyh

mimeacetateasaSurtaCtant.however,tendstOSuppre
ssthesur･facetensionandtosomeextenthindez

sthedropletsfromcondensingintheform

ofspheroid.佃) Du血ggraJluhtionimthegrzLnula



andradiadon,tncya訂OW血ofhostCrystaland

othercry8td卵in.atime-hggtngeffectmaycc･
ctqinyadotLSPrt80fthedrt)pletBurhceandiEL

dldirecdons.

(PO M pgtheShortperiodhmitsabsorptionon･

totheseedcz78bl飢1血cetoitscondezkSationaBa
crysbItmit.theatomizeddrqleteyidendyw山

be subjectedto88ede80fyeryconpucated
m止d-d叩 正血deLEects.Theseindudethein･

nuemCC80fbtairctm t8WhichnotonlycatJSe

eadhnaqograinasaVholebriseazLddcSCtnd.

toseetheandnowrehdyely.but血 exert耶IYi･

ty.cenbifupIandrehdyeb vuptltheh･

diyiduahnconden8eddropletsonthe血 d

theBrande.

Ov)neconstrainte触 ofy血 eanddbpeof

theiJ)terSticcSleftbetweenthecondensedcryd

uAib叩 OnthecondctAdonofhttertncondedLS･

eddq letB.

The由e8a 80meCryStd unitsviSIbleindle

m叩 1岨edphtoestakenoElocdgraJIde'ssurhce

weremeasured.刀leapproximateraJlgeBOEtheir
dimenBion8areaSfouowB:

Unidirectionddimen8iotL.'M拡 551100vm

Min5120fJm

Ayezw 20730pm

Radooldiametertolength:Spheroidd1.0

Egglhaped0.らlo.6

Euip甜idd0.710.9

(inmajority)

hterSdccsbetweencrystaltmi tB:

MaxlOT30vm

M血0.3〝m

Avezqge1.5-3.Ovm
5.ThelnnerStructtJreOfPorousANGranulos

ItisAOtdi瓜cdttoinagiJlethttheizLnerStrutttre

oEaBraJIdeormacropainmaytNtdeducedb m eex･

teJltかomthechzLraCte血 cS0LitsouterstructtLre.aS

isevidencedbythePhto岱takmofthecrc6SSeCdon

ofthegraJlule(SeePhoto3).

Photo38how8tbtthedeASityorcompctzICS80Lag･
p gadonofczTStalmi tsformingthem旺rOgrajzu

yarieBW]'thposl'tionoyerthesurfaceoEthegraJlde,
pyq risetointerstices0fyariotusizesaJldoriental
也ons.

ItshoddbenotedthatsomewhereiJlthecenterof

theBTanuleormaCrOgrmi therettuyexisti咽 血r

Photo3. ASEMpictt汀etakenatheen血tcro弘

BeCdo7IOlallAN四 ndeforinJ)er8truC･ttL

reSbdy(39Ⅹ)S∝ondazT b



surfaceofit,theystnldiHerinthefouowiJlgtwo

aspects:

川 Thecrysblunitsilt8idethemacrograin

becomesmdlinsize,withthemaxjmtm unidirec-
donaldimen8ionbeing40145fdEn,theminimun

5-1軸m aJldaveragelylST35pm_Ascotnpared

widlthe00汀eSPndingydue9Atheoutercryぬ l

tmits,thelowerlimitoftheirminimumunidirec･

donaldimensionis5ym.butthemaXimtmaJLd

averapoftheinnercrystalunitsam tforonb
50% and60175Xrespectivelyofthoseofouter

OneS.

(a) Allthecry!Eal tmitsagp ptedonthe

tna叩 血 Burhce am beeTgrOWing aSin･

dividualswhileonlyaminodtyoftheiJlner

crystalunit8withsmalldimensionsareableto

deyelop.ImthiSWay,mostOfthemgrowtobe

poda pedordtmbbenshpedtvpincrystals.Or

overhptoEorTnhyered血tcrystalgTainshving

anirreかIhrappearance.

ThefirstcaseCannotyetbereaBOnablyinterpreted

whitethes∝ondTRAYbeexpl血 edasfouov8.

触 erauy,onlytheoutem osthyerofcrystalunits

onthemacrograbsurface,wheretheyfaceafree
Space,亡m gmWf托elytoEorTnindiyidualgains.

Wh enanewatomized血opletisiborbedontotheBur-

Eaceofsuchacrystaltmit,anewsolid-uqujdhterface

willBetupinaccordancewiththegeneralprincipleof

gTudadonbyhidizedbedproc蜘 【2〕andtheliqldd

dropletwillinterlinkaJldbridgeupwiththeo軸

crystalunitさbyinterfaceenerw.Probablythismay

causethesolidifiedcrystaltmitstopartlyremeltin-

BtantZLneOuSlyatthecontactpointsduetoheat

traJはftredfromthehottnoltendroplets.Thesewi1I

condenseathsE.Forminganewoutermosthyerwhile

theodgindoutermosthyerbecomesthesecondollter

one.Obviou8ly.itiBtheformationofsudlinterlinking

azldbddgingatthesolid-liquidinterface,thepardal

remeltofthectyd un itsandthecondensadonoEthe

liquid-remeltsystemthatdirectlyl也dtothe訂OWth

oftwincrystaltJJlits.Byrepcatingthisprocessmore

thantdceonthesamecrystalunit,itwillgrowtobea

Antcrystalgrainh vingBLZIirrephrapp也ramCe,with

itstraversedimensionsp･eaterthanitsthickness.By

repeatingthisprocessmanytimesonalargenumber

oEcrystaltmitsonyariousphJleS,ahyeredaggregか
doJ)StruChLrewiueventtdybeEoTmedbymanyyet

dcalIyoyerhppinghyersoHhtcrystalgrains.

However,someSmancrystalmitSloatedintJ)e

depressedzonesbetweenlargeronesarenotableto

beincontactwiththeutterabsorbeddropletsaJtdso

donottnderp theabovementionedpro∝$S.ney

p w加elytobeindiyidtLalgTiiELS.

Since eachgTaJIuleormam graJJIConsistsofa

tremendousnumberofirreguhrcrystalunitsandthe

granuhdngprocessi8influencedbyanumberofcon･

plicatedaccideJltal血ctors,m eextremelyirregub

hter8tice8winOccurineyitablyin東dethegranule,aB
isShown inphoto4.TheseinterBdce8aredigtril)uted

threeJimensionallyandhterd nneCtedwitheadh
otherwithaddthof2.5-7.Svn.Addidonany.in
Somepartsthereexistsomeirreguhrcavities.the

maximumtransversedlmensionoEwhichmayread1

80vmx15F,mwithaconsiderabledepth.Allthese

cayities,ifadly,alsoiJ)te√.tOm eCtedwithoneafter
aJ10ther.

6.TheStructLJrOOfCrystBIUnits

ItiSdieauthor'sopinionthatthemacro･itru血 l托OE

graAdes,thatiB.thea脚 tiotLbehyiorofcrysbl

lmitS,andthedistril)utionofinterBtices打ethetwo

keyfactorsaffectingtheporosityaJldoilab80rPdonof

porotwgruuhrANproduct,whiletheshapeaJld

StmcttLreOfcrystdunits紙 皿tObelesiznportaJlt.

neobiectiyebasis0fthisq血ionbthatthesizea

they48tmaJ'○rityofdleSeCryStdunitsislessthan

50pm.ltis血eenough tomeetthequality托･

quiremetltSforexplosiyem弧血 ctu血g.ascompared

dthdleSizeofcrystanine(orpoder)AN(general･

ly+160meshorgreatert血 100Flm,VeryrarelytlptO
200meshor75FLm),Whichisheatedandcrushedby

medgemnnerEorm且nuhchJringtradidonalAN c9E･

pl00iyeB.hconsequence,the加 cttqeofcrystalunits
willnotintheleastin爪ueJICetheabovementionedtwo

qualityindicatorsevenifanofthemaredense,in･
diyidualBTainuB.

hq)iteofdds,SomeCryStahmit80nthesurhceoE
aJIdinSidetherlni9hedgraz)deBWereStinexamizted

andseveralphotce9WeretakeJlatthemagmUication

oEIO00Ⅹ-6000Ⅹ.soaStOfurthertnderstzLndtheiriJl･

net8truCttm hdetail(紀ePhotoes5,6,7,8aJId9).

Note:themck80nthe血ccsoEthecrystalunitsh

photoe$5&7werenotoriginallypresentbutmostprO-

bbly,were 偽tBedbyl∝dctystaltransformation

andmeltofcrystalduetoexccssiyeheathmt00long

K6gy6K8Yaku.Vo1.49.No.5.1988 -309-



Photo5

Photo7

Photo



electron Eoctl貼iJlg during high magmiLication

(>1500Ⅹ)ofBamp]es.SudlCracksincreasebthin

magnitudeandwidthwiththetime.niSphenomenon

waspreviouslyreportedabroad.(3)

ALterc9BaJZLlnLngandanalyzingthesephoto飴 taken

atvariousangles,theauthorhasEouJldthefollowIIlg

tlOteWOrthyinEornadorL.
M ZTIalluJIStrictsense,oEallcrystdunits,nota
siqleonei8aSpheroidaloreLHp幼idalgrainwith

aregub 8hpeaJld8m00th8uThce.eyeJliEtheir
midirectionaldimesiomisassmallaslOJln,

Pholo7dearlyshowssomeEoldinp aJldtudda-

tiononthesurfaceoEacrystaltmit,likereinspro-

trudingかomtheskinbelow.

(a) Stricdy.alargecrystalunitmaynotbecon･

sideredtobejtJStaSingleo1)e.Bya血gecrys也1

mi thereisnotmeantthepodTSbpedorduJnb-

belIっhapedtdJICryStdbtltnearlyauthosehav･

ingmaJIySmalIerdendriticcrystals(generally

theuAidirectiona18iZeOfwhichisless than

15lLm)(seephotca5.6,azld7).

(u)Photo68howSthegrowthofSmalldendritic

crystA180meWhereontheSurfaceofal町酢

cryStalunit.ln80meCaSeB,OneCrystaluniteven

growsfromthedattJmplaneofzLnOtherlargeone,

ascanbeseeninthecenterofphoto8.Allthis

showsthattheircryBtaltmit8aCtuauyarenotjtut

loo紀lyaJldlocdlygti血 gtooneaftera加therin

somepositionsZLStheyseemtobe,butam uhking
altogethqsomethingLiketheLoutlimbsbeing

linkedtothebody.Tl血onceagaincon丘rmSthe
condusionthethecryd isgrowiJ)guPin

theCOtmeOfiJlterhking,bridging,remelting.
andreq ndensationoLatomid droplet8atthe
pointsoftheiradhesion.

帥 Photo9show880medepres8ed8tain80nthe

surEaceoEsomecrystaltmits.probablycausedby
co汀OSionor山elike.

7.CalculatjonofGranuhtiq C叩8bility

SometechnicalparaJneterswitJlregardtothe

nuidized-bedBranuhtingprocessemployedbyShi･
jiaZh angChemicalFertilizersPla山zLreaSEouows.
The四 山SlZeOfseedcrystal:30mesh,twoayerage

gTmi sizesof0.4mm diameter(135mesh)aJld

0.3mmdiameter(+48mesh)areChoserLEorcalcula･

lion.

ThegrainsizeofANgTaJluleSprOdtJCt:0.5mm

(+32mesh)-2.5mJn(-7mesh),th坊etwoValues

ared10Sinas]oweT･atndupperlimitsrespectivelyEor

pracdcalcalculation.

RasedontheresultsoEthis8ttldyontheouterandiJt･

nergraJlulestructurestningSEMexaminationaJld

photo訂 aphing.thepractical叩 metCrSOEcrystal

unitsrepresentingthedataoLinnerStructuresnaybe

obtaiJtedasfollovs.

Forcalculation,theaveragediameteroEcrystal

tmitsistakentobe30〝m.Theaveragewidthofthein･

tersticesbetweenthecrystaltmitsistakentobe4Flm,

dththeexceptionofthose叩eCidcayities.Sotheac･

tualoveralldiameteroEthespaceocctJpiedbyeach

crystaluniti834pm,includingitsSurrounding8PCe.

necalcdadonresultsbasedontheaboyerrLendoned

panmetersarelistediJ)Table1.

AT也 rednoZZlewithacapabnityohoton/dayis

resultsGnished a3%Gby%%y5ian詫 m) vol.OEA vOl.otA ntJtnberOEcTyStaLuni
tsgmnuk(mm3) 30-〝mcTyS血lunit(mm3 inOneJiranule(

XlO一)ovemIl Xcludingscedcrystal overall cxcludingsce

dcrystal0.5 0.4 0.0208 (-0.0107)0.0101 0.0006×10一一

34.6667 16.83330.3 0.0208 (-0.0045)0.016

3 N 34.6667 27.16672.5 0.JI 2.6042 (-0.0107)

2.5935 ′′ 4340.3333 4322.50.3 2.60JI2 (-0.0
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プリル硝安の術連についての走査型花子駒敢故にJ:る研究

轟 森 林

7'･)ル硝安の柵地上の特性や使用される東面活性剤の屯所･丑は.その油吸収特性に*きく

抄申する｡准者は中国で叔初に走査型花子頭相 に上り製法の爽なる唖々のプリル硝安の内部
及び外面的な柵道を椴察し.それらの連投特性につい_て研究した｡

*陰文は. この節l報として泳動庶法で製適されたブl)ル硝安の栴為について姶 じたもので
ある｡

(中田有色金屑工茶托公司 長抄鉱山研究所)
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