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Synthesis,CharacteriationandExplosivePropertiesoi

PicramatesofPalladium andUramium

R.S.Srivastaya中,S.P.AgrawaI軸 AndH.N.Blmrgaya軸

SunttIAry

PicrAmAte80Epa118dium AndtJranium were

prepredbytreatingtheaqueoussohionsot

plhJium chlorideandUranium nitrateWitJl

sodiumpicramate. A metal:ligAndmtiooE1

:2waseStAbJishedin1811thecASeSwiththe

helpoEJnicr0-8nalysiSandcoA点rmcdby叩eCt-

rophotometric.potentiometricandconductome-

tricStudieS. I.氏.studiesindicateHZN一一一M

coordinatioJ),WhereMispA)lAdiunorurAniuJn.

ExploBiveI)rOPertiesoEtheseJ)icrAmAtCSindi-

catethtpHaJitlmPicmmAteistherma‖ymo-

reBtAbJethanI)ranyJpicmmate.

1,htroJuction

From thepoiJltOIyicw olexplosiyes.lhe

interc8日nnitrophenolshascentredchie爪y8rO-

tJnd8ymmCtricaltrinitrophenoL commonlyas

picricAcidwhilemetalpicrateBandtheirexpl

108iyepropertieshavebeenexteELSivelyStudied

byAnumberofworkersl). InthecaseOHead

saltsoEcertain pOlynilTOPherLOIs. C1owiak2)

reported thatthesubstitutionoEoneofthe

-N03grOup且t)∫-NtT2groupreStJLtsinAnirLC-

reA8ein畠CnSitiyenesstoimpactandflame.

Therefore.picmtnicACid(2-8min0-4,6-dinitro-

phenol)isoLconsiderableil1tereSt. Agmw81

andAgrAWA)I" )stt)diedthechemistryoEthe

picmmAteBOfiron,cobalt.nickel,copper,sil-

ver.zinc.cadmiumandmercuryratherexten-

sive)y. InArtearlierpaperWehaverePO-ted

thepicrAmAteSOEtilanitJm.Zirconium Andtho-
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riumBJ. Howeyer,hardlyAnywork8ccm8tO

havebeencarriedoutorLthepicrAmatCBOEpall

ladiumArLduraniumwhosesynthesis,ChArACte-

rizatioT"ndexplosiyepropertiesforlnthesub-

jectmatterofthispaper.

2. sample8tLdEzprimeJlblTechlqtle

AllthechemicAJswereobtAitledfromB.D.

ll.andwereoEanalyticalgradeexc叩IpHA-

JiuJt)Chloridewhich wasA Jolm80n MALhey

Chemicalsproduct.

SodiumpicrAJnAteWa叩 rePredbysuspendiJ)g

aknownweightoEpicrAmicAcidindistiIkd

waterJmJthentreAtiDgitwithanequivAleJIt

amountolsodium bicarbonatesoltJtion. The

resultingmixttlreWasdigestedonAWaterhth

toensurecompletereaCtiotL. Oncoo)ing.the

productwasLitteredandw8Shedwithice-cool

water. RedShimiJ)gCrystalsofsodium picr8-
m8teObtained.

ThemetalpicraJnaleSCouldbeeasilypreci-

pitatedbyAdding zLSOlt)lion olthe80Jium

picramJ)tet0ASolutionofASAltoEtheseJnetAIs.

Tlm8.thepicmmateswereprecipiLAtCdLrom

0.02M 80hions oEplhdium chlorideAnd

urAnylnitratebyaddingA0.02M 801utionoE

soditlm PlCr8mZLtetOeachofthem. Inevery

casethemixturewaskeptoverJlighttoachieve

equilibrium.Nextday.theproductswere丘Ltered

atId wAShedwithwaterFollowedbyethaJ)01.

The8AmPlesweredriedinAVACtJtlmdeSi∝AtOr

toconstdrLtWeightandAnalysedEortheircon

stituent8. Re8ul180EmicrO-analyさeB AregiveJl

inTab)el.

SpectrophoLometric(Visible)sttldieSWereCAr-

riedoutwiththehelpolAUnicAm SP8㈱
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TBtlle1 AnalyticalDataforMetalPicramAte主

'SAtisEACtOryCarbonAtldhydrogenADAlyseshavebeenobtainedfora=thecompounds.

recording Spectrophotometdr and 8 UnicAm

SpectropbotometerNumber23704･ Joh'scon

-1inuouBYAriAtionme一hodT)wasemployed.

ThepHmea8ur

ementSWereC4-riedoutwithALeed8andNorth

rupCo(PhihJe)phia.U.S･A.)pHmeter.Theel

ectricalconductAnCeOEtheBOIutionswer

emeaSureJwithAToslmiwal'sCottdtlCtivitybri

dge(typeCLOl/02)At30土1℃･ Job'9 mかnoy8riationmethodT)Wasemployedtodetermine

thecompositiott80fthesepicramAteS･I.R.sp

ectraOlthecompotlndswere-ecordedwiththehe)poEAPerkin-ElmerlnirAredSp

ec-trophotometermodel33

71lSingKB-pellettech-niqueinth= Ang

eOE400-4∝巾cm-1･3. EztlloBl▼ePropertic8TheconpounJ8usedEortheJneASureme

ntSoEexpl08iyepropertiesweredriedAtloo

-110℃for2-3hourstOCOnBLAntWeight.T

tlee叩loSiycpropertiesvi五･ ExplosionDe-hy'),

ExplosionTemperature9㌧ ThemAISen-3itiyityll)AndExplosionPressurell)wereJne8- Surcd

inamannerSimihrtothatreportedinour

car)icrcommunication7).EtP)08iontkhyE叩

losiondehywasmeaSt)redbytheJnethodof

Coppetale)･ Approximately20miIligTanSol

thesAmP)ewereplaced iJ)Apyrex Ltlbewh

ich w舶 Bt)ddenlyPトIZ)昔ed intoApiLJ･A血lliqui

dbathmaintainedat320土2℃.Thetimeinter

yalbetweeJIitISertionAndthemomentoEexFI

]osionwasnotedWithStopWatch. Thisgayetheva一ueoEexplosionJeta

y. AmeAJ)OEthreer

e8Jin即 WAStakenAStheGnA)reading(vAluezl

giveninTable2).駄p)oBlonTemperabreThi8i

stAkerLaSthetemperaturenecessarytocau

seexplosioninexactly108eCOnds.whenathi

n-waIledpyrexbbccontainingAEewmiトligratnB

Ofthe紬mpleisJippcdtoACOnStBZ)Idepthint

oApOtASSiumhydrogeJ)Btllplmtehth.TtlemethodhBbeendescribedbyW

eber9)az)aextensiyelytJSedt)yAgrawalelalい;reAdiJIB

Sarcrec

ordedinTable2.TAbte2 ExplosionDelayAndTemperAttlrefo=he

PicranatesCompound
ExplosiondehyAt320℃

(Bee) Exxpplloossiioo

nndt(:iE);e:AE恕PAlhdiunpicrAnAteUrAnylpicrAmA

te 671土2617土2Thermd btLBltl▼ltFThethrma18e

TI8itivilyOfanexplo9iyei8rela-tedtotheACtivAtiotlenergy,E,oEthe

phy8ico-chezbicAIpfOde

8COTItrOlli血gtlleexplosiondelay,DE. There

htionshipIA)YAq NLl.1m ･｡gDB-孟 ･BhotJsgoodlT

oKiSthetempemtllreOLthebothi■lWhichtllee叩e
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I/TJttOSFJr･1 VAriatioAOflogDJiwith

reciprocaloEACSOlutete

mperattLreA=PAlladium

PicramateBEUmnyI

PicrAmAteEobtainedwiththehelpoEthese

curyesareshownin

Table3.TAb]e3 VAluesoIEAndらfo

rDiWerentMetal

Pic柑mAlesE叩IoBlo

nPre*tLreExplo8ionpressureWASmeaStlredb

yAmethodsimihrtOthatemployedbyYoffeH)f

orsttldy-ingthetherm8)decompositionoEaz

ides. Ins-teadofSilicol)eOil.potA89itlJnhydrogeJ

)Sulphatewd8usedinthehathinwhichthe

explosionwas cJlrriedout. The results ot)t

AiTIed arerecordedi

nTable4.4. RαultJIATtdDi

8ttL88iotLOnthebasisoltheirmicroanaIyses

Andspec-trophotonetric,poteJ)tioJnetricazlJ

conductonttric8ttldieSitEonow8thatthegener

alformu)aforthemetalpicrAmAte8understl

ldycanbevri

tterL88:[CCH2(NO書)書くNH2)0】2M 甘Able4hplo8ionPreSSure●oEMe

talPic-mmAtc8 (Density oE Jne

rCIJryE13.595g/ml;gravitationa

ccelem-tion(q)-980.665cm/8eCt'Exp1

08ionpre88ureWa8Obtainedbytaking10JngOE

theexplosivecompunJ.whereM s̀tAndsforP

d(zI)orUOl((Ⅱ).Absorplion8SSOCiated wi

th-NH deformationmodelI)areexpectedtoAp

pearnear1600cm~1.1日BgrCAtlymaskedbytheoth

erSlrongAb80r-ptioAinthesameregioJl. The

-NH rockingAndtwistingmodesu).

whichappearASAdou-bletillthefreelig

AJldcompletelydisappearlntheSpeCtr80Ethes

eCOJnplexesiAdicAtiJIBthepre8enC80EH2N--M c

oordination.TheAJ)peAranCeOE-NH Stretchi

ngyibrALiobEreqtJeCyAt3075cm-l(ForpJhdi

llmpicr凸mAte)aJld3240cmーl(EortJrAJlylpicr

Anate),ASCOm-pAredto34(氾cm~Linth

e叩eCtrtlJnOL80diumpicrAmAte,alsoindicA

Le8thepresenceoEH才N･.･.･-Mcoordination. T

hisiBinAgrCemenlwiththeyiewgiyeJlbyot

herworkerSlI)Ll)The-OH Stretching EreqtleJ

tCy OfpicrAnicacid.whichoccurs8tJIPprOX

imAtely3475cm-1isloweredduetothein

lrAmOleculArhydrogenI)ondit)gbetweenthel0H

Andthe-NOJgrOuPSwhichocctJpyorLhopOSjtion8

tOeachother.Hoveyer.the hydr

ogen hondiJ)g COmPlelelydisappearsinthecom

p)exesdtJetOtheioniza-tionoEthelabil

ehyJroBeAAndcoordiJ)Atio暮一〇lnegativeoxygen

withthemetals.AbandiJ)theregion34001

3600cm~lilldtespectraOEsodiumpicmmAteI

)ndAlhhecompIIexeBisAttributedtothewater

mOlectlleprcfsentAndhas]ittleeqectontheSPeCtrA1



maybeASBigncdlothemetal-nitrosenStretch-

ing modes Ann)ogotJS tO the metal-nitrogen

8tretChing modesin metalglycil)eCOmplexes

ASSignedhyNAhmtlrA… 1

0mthebasisolthedataOfexplosiyeproperties

itCAJ)beconcludedthatthepalladit)mpicrAtnate

isthermaJlymoreStablethantheurAnylpicr8-

mAte. WA)sh17H 0) observedthatforagiven

bAtldtheforceAndellergy decreASeandthe

lengthincreaBCBWithincreasingpolarity. The

thermAⅠ8tAbilitymay,therefore,increasewith

decreASeinionic radiusorincEeASein iorLi-

2ation potentiA). The resu)ts of Yofte And

coworker8tO)fL)oninorgaJlicaLZidesAndcyan8-

midesleadtosiJTIilArconclusions.

Thereisoneinterestitlgpointwhichmaybe

noted in theczLSeOEurAnylpicrzLmate. The

raJitlSoEactionoEtheurAnitlm AtominAurA-

nyl(Ⅵ)comp)exisApp一〇ximately0.90か ,.

Thisyak)eishigherthanthatoEpalhJitJJn(Ⅱ)

(0.soA).An d itc弧 beeasily seen lrozn

Tables2-4thtthetlrAny]picrAmatcisther-

mzlllyle889tablcthanthepalladiumpicmmate.

AckTLOW)edgement

The8uthor8eXpreS=heirsincerethJ)nhsto

Prolcssor氏.P.RA8tOgi,HezLdoEChemistry

Department,GorAkhpurUniversity,Gomkhpur

forconstAJltenCOuragemeJltandforlabomtory

hcilitieS. ThanksArealsoduetotheDirector

CentrzIlDrugResearchhstittIte.LtJCknow lor

spectral(I.氏.AJldrisible)andelementalAna-

lyses.

S. Rde■tJtCeB

I)0.SilbermdaJIdH.A.Phillips,I.CAem.

Sq..93.474(1908);H･Kast.Z.HCS.SlhfL

ess-usprehRSLoDtL･,6.7,31,67(1911);T.

TucholSki.A{LaPhys.PoZon.1,351(1932);

Roczniki.Clzen1.,13,435(1933);Ibid,14.
125,259.430(1934)

2)ら.GlowiAk.ZenyEyNaLLh.PQLl'LcrA.ST･町-

LLm,,CAe桝.No.7.ll-20(1961)

3)S.P.AgmwAIJlndI.P･Agrawal.tndfQnI.

CAem.,7.1264(1969)

YoLLD.帆 t.1m

4)S.P.AgrAWAl的J∫.P.AgrawA1.I)e/.S't'.

J.20,237(1970)

5)S.P.AgmwAlanda.D.Agmwal,ITldfanJ.

CAem..10,1106-1107(1972)

6)氏.S.SriyAStAY8,S.P.AgrAWAlAndH.N.

BharBaVA.PropetLat'Lsond且坤Lo∫..I,101-

103(1976)

7)PJob,Ana.CAJ'm,9,113(1928)

8)J.LCopp,S.F.Napier,T.NABh,W.I.Po-

wcll,H.Shelley.A.R.UbbelDhdeAndP.

WoodheAd,Phz'L.TT･LlnS.Roy,Sol.London;

241.197(1948)

9)Wcber.BJLLL.U.S.BJLr.SLandaTds,9,119

く1913)

10)K.Singh,Tr伽S.FaradAy Sol.,55,124

(1959)

ll)A.D.Yofle,Proc.Roy.Sol.).ondo〟Ser

.̂208.188(1951)

12)G.F.Sv8tOS.D.M.Sweeny,S.I.Mizushim8.
C.CurranAndI.V.QtIagliAno,I.AmEr.

CAem.So(.79,3313(1957)

)3)G.F.Svatos,C.CurraJ)andI.ド.QtJAgliano,

AnDEChcm..26,429(1954)

14)P.氏.Shukta,J.tl･Org.NucZ.CIJem..29.
1880く1967)

15)G.F.SyAtOS.C.CtlrranAndI.V.Quagliano,
J.Amer.Chem.Soil.,77,6159(1955)

16)氏.NAhrELurA,J.Chem.Sot.JDP朋,80,
113く1959)

17)T.L Coltrell,"ThesLrength与OEChemical

Bonds'',ButterworthScienti点cPt)blicAtions.

LonJorL.2ndedJl.(1958)

18)A.D.WAIsh.Traps.Fa,addySol.,43,60

(1947)

19)A.D.Wakh.TTDnS.FD,adoyS0,.,43,158

(1947)

20)fl.L EvAnSandA.D.Yo-re,ProLl.R.Sot.,

A250,346(1959)

21)S.K.DebAndA.D.Youe.Tmns.FAradAy

Soc..65.106(1959)

22)J.C.BAilor(jr),H.I.EJneleuき,S.氏.Nyholn

andA.F.Trotman-Dickenson.-Conprehen-

BivcInorganicChemistry",Vol.V.(1973)

- 4L-



)ヰラ少ウムふよti'ゥランのピクラミン盛塩の合成,

特性および爆発性能

R.S.SrivAStAVA+.S.P.Agrawal●暮,H.N.BhargaVa紳

宅化パラジウムおよび朝敵ウランの水砕液をt='タラミ'/酸ナ日)サムと反応させることによ

りバラ･}サムおよび ウラー/のピタラミソ酸塩を合成した｡ 牧丘分析法や分光光度法,屯位遊技

および野花串法に上る研究から.金属 :lJul/F比はいずれの場合も 1:2であることを感か

めた｡IRによる研究から.HIN-･Mの配位 (M:パラジウムまたはウラ./)が示される｡こ

れらのビタラミ'/酸壇の性臆飲助から, ビタラミ･/酸パラジウムはビタラミ./厳ウヲ･/に比べ

て魚的に安定であるといえる｡
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