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1.Introduction.

Theobjectsofourstudyarctoinquire

intotheCr)･stalhabitmodiGcationofammo･

niurnnitratecausedbyadsorptionof.qrfaee

activesubstancesonthegroIVingsurfaces

oEthecrystal,alsotoexplainsomeother

propertiesofthecrystalandtoturnthe

resultstoimprovepropertiesofindustrial

explosives.

OrdinaryCrystalform ofammonium nil

tmteis(110)prismsatnomaltemperature.

IrLSOmeCasesCrystalsgrownfromaqueous

mother)iquorcontaining cerfairLSurface

activesubstancesshowdi打erenthabits,i.e.
点brous,needlelike,lathyorplaty.Thephe･

nomenon,crystalhabitnodiGcation,has

attractedmanyresearchers'attention.The

worksoEdeLisleabout1783andoELeblanc

1802areclassicalexamplesmentionedin

thetextt】ooks.LaterP.Gaubert,W.C.

France,llH.E.Buckley.)3)andJ.Whetstone
havemadel･aluablecontributionstothestJb･

icct.Generalaspectsandmanyinstances

ofhabitmodi丘catioTlareeXtenSiyelyworked

inthewritingoEH.E.Buckler.I)SoEaras

weknow,thehabitmodi丘cationofammo･

niumnitrateis丘rsttreatedbyA.Butchart

andJ.Whetstone,I)though inthepaperthe

habitmodifying substancesaredescribed

onlyaboutsulEonateddyes.J.Whetstonehas

investigatedmostlythehabitmodinlCationof

anmoniumnitratewithsulfonateddyes,and
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presentedanelVtheoryforadsorptionor

dyestu鮎8),buthisdistinguishedworkwast

theapplicationofthemodinedcrystaltoI

protectammoniumnitratefromcaking･6)-1Pl

Inthepresentinvestigaion､vcha､･emade

eHortsto丘ndhabitmodifyingsubstances

amongmanyorganicsubstLLnCeS,andsuch

substanecsaredealtinclusivelyunderthe

nameofthesurfaceactivesubstancesin-

cludinga).es,dye-intermediatesandsurface

activeagents.Althoughconsiderableatten･

lionhasbeerlPaidtohabitmodiGcationwithl

sulfonatedd)･es.comparativelylittleisknown

ofhabitmodificationll,ithsuchsubstances.

stillmorewcsuggesttoapplythemodi丘ed

crystalstoammoniumnitratefueloilI)?e

explosil･CS(AN-FO),fortheexplosiveAN

-FObecomesexceedinglysensitiveowingto･

themodi6edammonium nitrate.In this

paper,thefirstoneoftheseries,crystall0-

graphiealpropertiesoEhabitmodi丘edamTnO･･

niumnitratearedescribed.

2.CryEIhlStructureAn aly8i8byX･ray-
DiEEraction.

2-1.DeteminationoftheCrystalSystem.

TherearemanykindsoEsurfaceactiye

substanceswhichareadsorbedonthegrowl

ingcrystalsurfacesofaTnmOniun nitrate

andmodifyitscrystalhabit.Thesubstances

aresummerizedanddiseusscdlater.Inthis

section,severalkindsoftypically habit

modi丘ed ammonium nitrate'erystals are

selectedandtheircrystalstructureiSStudied

byx･raydiuraction･Thex･raydiHractionof

pureammoniumnitratecrystalwasexamined
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foremostbyC.D.Westll).Thelatest冗-ray

.di触actometricdataonammonium nitrate

IV,thestableEormatroomtemperature,are

shownintheA.S.T.M.eardLI).Inourexpel

rimentspureammonium nitrateandhabit

7nOdi丘edcrystalsareexaminedbypowder

aiuractometry.

SamplesEorthetestwerepreparedby

grindinginartagatemortarandpasslng

throughaTyler325-meshscreen.Diuraction

もnglcsofallkindsoEammoniun nitrate

testcd coincided substantially,though the

inteTISityoEdiqractiondiHeredonacount

ofpreferredorientation.Themodi丘edcr3-S-

tAIswereapttotaketheorientation･One

cEtheexatnplesisillustratedinFig.1.It

isshownthatthechangetinappearanceof

thecrystalhasnorelationtoinnerstructure

oEthecrystal.TheCrystalsystem ofp･Jre

Andhabitmodi丘edammoniurTtnitrateare

thesame.Thatistosaythechangeis

modi丘eationoEtheerystalhabit.

如 cJbt &か 10-Fk.1.冗-mydiqractionpattems
ofpureandhabitmodi点ed ammonium nitrat

eL.rySta)S.212.AccurateDetermination

oEtheLat-ticeSize.2-2-1.Introdu

ction.Itwasdeterminedinthehstsectionthat

thecrystalsystemofpureammOnium nitr

-ateandthatofhabitmodi丘edoneswerethe

Same.Inthissectionwetestmoreprecisel

ywhetherthelatticesizesarechanged

ornot.InsomecasesoEhabitmodiGcati

oninwhichforeignsubstancesgointothe

spacelattice,expansionorcontraction

ofthespacelatticemaybeobserved.Iff

oreignsubstancesaremerelyadsorbedontoth

esurfaceorinters･Vo!.22.hh.I.1961

lice,onthecontrary.nochangBOfthela

t-ticesizewillbeobserved.TherelEoroa

ccuratedeterminationofthelatticesize

is皿napprO･priatewaytodeterminetheactionof

thesurfaceactivesubstances.2-2-2.E

xperimental.Thelatticeconstantsofpure

ammoniumnitrateandthatofhabitmodiEicdc

rystalsweredeterminedbyx･raydiqractionmeth

od.Although the accurate dctermitution is

usuallycarriedcutbypowderphotograph

method,wemadeuseoEspccrometricpow

dert∝lmiqueduetothenextreasons:1.Wejust

neededtodeterminethedifferenceofthelatticeconstantsbetweenpureandha

bitmodはedamTnOniumnitrate,nottheabsolutev

alueofthem.2.Theincreaseinaccuracyus

ingphotographicmethodisnotsolargeinc

omparisonwithe打ortAndtimeneeded,fort

hereisnoproperlineinhigherBraggangl

e.WiththeincreaseinBrag首angle0,themeasuredvalueofinterphnerspacingraise

sprecision.Itisreadilyexplainedby

diuer･entiatingtheBraggequationwith

respecttO♂: 2dsinO=IL},2J〃J♂sin♂+2(Jcos♂-0



AEterbeingdriedupthesampkswere

preparedfor汰-myanalysisbygrindingirL

anagatemortarandpassingthroughaTyler
325･mcshscreen.Thesurfaceactivesub･

stancesselectedforthetestwerelaurylamine

acetzLte,SOdiundinaphthylmethanedisulfo･

mte,1,6{leve'sacid.+Gacid,andAcid

Magenta(C.Ⅰ.42685).Theinstrumental
conditionswereasfollows.

Geiger･counterx･myspectrometert'Gei･

gerAex",
C,K.radiation:A-2.2909A,
Fihmentctlrrent:8mA,Voltage:30kV,
Slits:25e-259J.4,Timeconst.:4.

TheexperimentalresultsareShownin

Fig.2.
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ate 20Flg.2Ⅹ-raydはractionatlgleso

fpureandhabitmodi鮎dammoniumni

tratecrystals.2

-2-3.Discussion.AsitisshowninFig.2,thedeyiati

onofobservedanglesofmodi丘edammoni

umnit･ratefrom thatofpureAmmOniun

nitrateA(20)iSlessthan 3′.Onthemeasu

rementthemaximum errorisprobabls caused

byeccentricityoEspecimen,itmeanstha

tthe22 (22)surfaceoEspecimenisdispla

cedLromthecenterofgoniorneter.fromthe

simplegeo･metricalconsiderationtheerroris

expressedbytheequation:AO-2zL

COS0/R,where AO:errorinBragga

ngle,zL:displacementoEthespe

cimen,R:did.ofthegoniometer

.185cm_Fromtheexperimentalconditio

nswesub-stitute0-460421/2,and上10-3'/2,thenwege

tlE-0.04mm.Actuallywecannoteli

minatethismagnitudeofdisplacement,t
hatis,inthismeasurementob

ser.leddeviationsA(20)<3′arenotsigniLieantbutexperimen

talerror.Inanorthorhombiclaltice,inter

planerspacingdisgivenbytheequa

tion:1/LP-(A/Ll｡)7+(A/b｡)7+(l/

C｡)7.for(002)planed=cJ2,accordingly

Ad/a--Ac｡/C｡ ･--･･-･･････････-(2)Fromt

heequation(1)and(2)AcJc｡=三一cote

･AO.fromtheexperimentiLIconditions,

0=46044′/2,AO-3//2-4.4×10~一rad.,an.a E

0-5･745A,itfolloWs血atACJ5.745Å--cot(1

6944′/2)x4.4×10~●,or Ac.*0.006

A.Forotheraxessimilarres

ultsareobtainedinthe



2-3.DeterminationoEtheAxesofthe

ModはedCrystalbyRotationCrystal

Photography.

ItwaspointedoutbyC.D.WestH) that

rccrystaIli28tionfrom wateratroom tem･

peraturegave(110)prisms.Inourexperi-

mentsmostmodifiedcrystalsheldthehabit

extendingparalleltothecaxis.

Asinglecrystalofmodi点edhabit,being

consideredtypicaloneoEthatspeciesof

Adsorbingsubstancewaspickedoutofthe

motherliquor,driedupcarefullyandpre-

pzLredEorthetest.Modはedcrystalswere

点brous,necdlelike,hthyorplatyprolonged

toadir∝tion.ThecrystalwaS丘rstoscillated

aroundthedirectionanddiuractionphoto･

graphwastakenbycopperKdradiation

using cy一indricalcamera.An em pleof

suchArtOscillatingCrystalphotograph is

showninPhoto.1.lThisistakenEEOma

platycrystal,whichisCrystallizedoutof
motherliquorcontAiningsodium dinaph･

thylmethanedisulfonateasanadsorbingsub･

stance,oscillatingaroundthe批isparallelto

thelongestdirection.

Photo10sciHatingC
rystalphotographofaHabitModified

AmmoniumNitmteFrom thedistance be

tween two la)･erlinesinthephotogmpht

heperiodofthehtticeconstructionparallel

totheaxisiscalculatd tobe0.75A.Then
theaxisissupposedtobetheczLXisand

positionsofthediqmcted pointstarecalcula

td.TheYo】.22.No.1.19Bl resultsarees

sentiallyinconformitywiththepositionsoEt



ton, β-1瓜1,

to√, r-1.637,

Fjg.40pticalindicesAm oniumnitraterv h

asNO,trianglesArmJ)gedprallelto (010

)plane.WhenelectricvectoroEarayis

inth8plane,PO-larizationoENO,isEar

greaterthanthecaseWhentheelecticvecto

risperpendiculartotheplane.Thereforetw

orefraetiveindices)'ntheNO,triang

lep一anearegreaterthaTltheperpendicu

larone.ThisisillustrateJinFig.5.3-2

.DeterminationoftheAxesbyCono･SCOPB･

OFjg.50rientationofthehTO)ion
triaJtgleandrefractiveindice

s.Watchingth8phtymodi丘edcrystalha

ving(010)hah;I,phceJonamicroscopeslid

edatwise,through conoscopeusinganobjecti･ve

ofnumericalapertureof0.65,weseetwomel

atopesintheinterEqence石gure.Inotherwor

虫,whenweseethemelatopes,thefaceinq

uestionisdetermined tobe(010).Aswecm re

cognis8from Fig.4thedirectionpassingtw

omehtopesisthecaxisandtheotheronewhichisperpendicu

lartothecaxisandin

thephneistheaaxis･24 (〟 ) Allki

ndsofplatymodi丘cdcry8tAlShavingcrystal

iZedonamicroseopeslideshowedcleari

rLterference 丘guresAnd melatopeswhenthe

concentratiorLOEsurfaceactivesubst

anceswasmorethanacriticalconcen･tration,therlitwascerti丘cdthAtthecr

ys･tatshad(010)habit.SummAry

Habitmodi点edAmmoniumnit

ratecrystalswerestudiedcrystauogmphicaIIy,

whichwerecrystalli之edoutoEthemotherliq

uorconta･iningcertairLSurfaceactive

substancesbeingadsorbe

donthegrowingsurfacesoEthecrystal.X･my ar

lalysisshowed thatthechangein

appearanceOfthecrySttLlhadnorelationtotheinnerstructure.thatis,the

changewasmodiGcationoEthecrystalhabit.
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碑酸アンモンの緒晶癖変化に関する研究

(第一報)結晶学的研究

土屋能 男･山本 繭 徳

界面活性物質の吸常により硝酸アンモン結晶の外形

が変化する現象一品癖変化-及びその工業爆薬-の応

用について研充を行った｡本朝では先ず変化箸晶の篇

晶学的性質について報告する｡

界面活性物質を含む母液から晶出させた各種の変化

藷晶の結晶構造は純粋な硝安結晶と同一であることが

Ⅹ線回折により轍かめられた｡又輪々精魂な格子定数

の籾定により各種変化結晶は爽故誤第 0.:08A以上の

格子定数の変化は認められなかった｡これは吸苛が結

晶表両にのみ行なわれることを示す｡次に変化結晶の

結晶方位を振動結晶写其法及び光学的方法によ9決定

した｡変化若晶はこ群に大別され一つは針状或は韓維

状であり他は板状であるが.後者は例外なく(010)両

が発達している｡(010)は光学的に容易に検出し符る｡

拭料の輪舞を逆に利用する簡単で早しヽ有税静定元素

分析装置

日本甘適の小田 伸彬研究怖長は,今道長もタブ -と

されていた,就料の犠発を逆に利用する簡単で速度の

早い有機散見元宋分析戦改む完成,すでに同社工場の

分析工程に用いている｡

従来の有機倣丑分析法は特殊技術を架したが,小田

部長は,全く別の奴点から特殊技術を必罪としない分

析法を確立することに藩臥 まず炭水素分析について

研究し蜂党を利用する分析範匠の究明に成功したもの

である｡

同比によると,この装匿では洪料の特性,例えば垣

売性や姉充性の如何を問わず,あらゆる試料の添旋形

式を一元化し,焼却に特殊技術を粟する捜作を全く必

粟としないうえ,吠料の焼却は著しく道連化されると

いう｡つまり飲料は常時加熱されている試料蔑却缶へ

求人すると,鞍砂を出ずに燥晃的に燃焼し,攻入して

から10秒故には庇に主な規軌王完了する｡

この方汝による分析所罪時間は,試料焼却5分以

れ 吸収管のはかり丑15飢 計20分以内であり,分析

の稗皮と正確皮はあらゆる飲料に対して従来法と同等

であるという｡(技術ジャーナル 3612117)
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特発寸前(=消炎剤を使用して災窃防止-

日本油E旨と松尾鉱禁は共同研究で,炭虹坑内や硫対

鉱坑内において起り易いところの発破時の衝塀や燃焼

による二次的ガス曝発や粉じん熔苑を防止するすく･れ

た方法を完成したOこれらの災韓をml止する'JJ'法とし

て水クソピソグ汝,水充てん法,轍米に安全被純なm
いる方法が行われて乗たが,手数,続#,暢光の埠発

効果の減退等の面から見て鞍点がある｡これに対して

比の方法は,主薬包の嫁菜寸跡 こ水か,消炎効果のあ

る塩類の水溶液,又は溶液状の不飴性ガス発生体,ち

しくは前記塩析不蘇性ガス発生体のl村は たは2成以

上の含水ゲルを,榛琵力により分散し穿孔内に充満さ

せて発故時の災容を防止するものである｡この含水ゲ

ルはポ[)エテレソ,ti'ヱ-ル系秘方旨その他合成封脂膜

や可放任包装材料につつむか,ゴムスポL/ジ,多ほう

性合虎封晩 海路,コルクなどの吸水性材料に現収さ

させる｡消炎効果 のある塊効 としては公私 填化カ

.),托5秒,ほう酸ソ-ダ,しゆう酸7･/そこウふな

ど,また不忠性ガス発生休としては韮択政ソーダ,炭

敢ソーダ,炭酸カ.)なとがあげられている｡ (技術ジ

i･-ナル,eO号,36-4-7,抄良)
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