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for chcoirtry, i!.bo contrEin.tld, having roBc/?Bc !.tio of lO-! lholtly aftlr

roanufa€tur. (12,13).

EXPERIMENTAL SECTTON

!g18!!gt: All r.agcnt! uld arc of eaalyticel gtadc. Uith purity quutr diltillcd

water ir wed for dilution. Currcnt totrl-ch.miltry bhnlr (rcdecting contaoin&

tion flom r.r8.trt!, Tc8on warc, bating cruciblc and hMdlin8) .r. on rhc oid.r of

I to 5 x lO' atoos of loBc.

Thc spilc ir addcd to th. saloplc.! e wcighcd .loouot of eB.Fz in O,lM

HCl. The !pik. conccnilatiolt wa! d.t.roin.d witb inductivcly couplcd plasma

spcctrorlctcn at th. N.tional Bu!..u of Standa,r& end thc Gcologicd Survey,

Denvcr; the two indeplnd.nt d.trrBination! agrecd to 0.1%. To cnlulc isotopic

equilibration, thc eBc spikc i! thc 6r3t !.ag.nt.ddcd to tbc !.Eplc powd.r which

i! thcn.llowcd to dit.rt in IIF-HCIO. or IIF-ENO3 oixtur. rt roorD t.tDprr-

etu.. for 8 EiniEuE of 5 day!, with occrsionil swirlin3. Thc raaplc is thco

heated at -60'C for rcvcral dayr in a partially clored Tc8oa jar, beforc thc cover

is furthcr looqcncd to.xpal thc.xc..! rcid. Irr thc cerc of EF-gClO. Eirtut. the

t.Ep.r.tu!c ir graduelly incrcascd till ECIOI L cooglctcly cxpcllcd rt -230"C.

Expul.sion of BNOg rt low tcEp. i! dict.tcd by th. volstility of Bc(NOs)2.

Prioary staadar& containing Lnown atooic colc.ntrrtioru of loB. and

eBc arc not rvailablc in quantiticr largc cnough for DonitorinS thc ..cclcrato!'!

p.rforqlancc! !o wc dissolvcd a lalgr aruount of pclagic lcdilocnt from Dccp Sea

Drilling Projcct Corc {E2C to forE . ltocl solution a! r !.<ondary ltandird.

Bcrylliuo i!.xtra.tld froE thi! as recdcd. Thi! bigb lcvel housc rtendard i:

cooparcd with t-<ountcd lt.oderdr furnishcd by Dr. Jaocs Arnold of thc Uni-

vcnity of Cdiforni., Srn Di.go, All r.!ult! leportcd hcrc have bccn normalizcd

to Ar[old'! ctandard, ln ordcr to cxaminc th! crPctiro.n!.1 unc.rlaitrtirt .t thc

low count rst.. typic.l of l.v$, wc prcparcd a low'lcvcl housc rtrndud by.ddint



AE pulses, arc proportionel to thc rat. of.n.!glr losr itr th. count.! ga.r; pulscs

froo elcment 3, called E pulsc!, arc proportional to tha total cn.r8y Einus that

lost in eleE.nt 2. Display in an DAE two diE Bional lpcctrua allows certain

pdticl. identification, For such display thc cn.lgy lost in el€Bcnt 2 ir addcd by

thc comput.r to that obtaincd f!o!q eleEent 3.

Chemical Sepatation:

a) Soctr: Fig. 2 is a schem.tic outline fo! the procedulc rs applied to rili-

cate saEples. Fleavy arrows pointin8 upwar& and downwar& indicate supemates

arrd precipitat€., rerpectively, Rectahgl€r on the right hand.ide indicatc db-

calded coEponants at \.a!iou! stcps cnuEalated in Arabic. Fiva g!aE! of the rock

powdcr is mix.d eith l0 ol IlrO and lO lol conc. HClOr. eBc rpihc ir added fol-

lowed by the slow addition of 20 ol conc. IlF. Thc loicly covcred samplc is di-

gested as described earlicr. The following ir a brief step by step outlining of th,:

oethod.

(1) The dry cale resulting froro HF-ECIOa dig€ltio[ ie tlcat€d with 20 rnl 4](

HCI and dried at -20O'C. Thi! cale is comoletclv dissolved in 150 El 2M

BCl.

About 30 El conc.ntrat.d NHIOIl arc .dded to th. s.opl. lolution to

bring the pH to E, thcn th. pll is furth.r itrc!.a!.d to 9 wilh 6 Dl of loM

NaOH. Thc relulting brown precipitat. ulually contaiB >98% of the Be.

Thc sup.lnat. i! dkcard.d.

The hydroxidc prccipitatc is dissolved into a cleat solution with 170 ral of

2M IlBr.

About 20 El of concentratcd NH1OH arc addcd in roall portionr whilc

stirring till denlc precipitation of Fc coomcnccs. At thi! point NIIIOE is

addcd in smaller and smalbr portion! till thc fading color of th. luP.nratc

i! stra\p-ycllow. This generally occunt {ound pll {. Under thi! conditiol Fe

(2)

(3)

(1)



and Ti at. precipitat.d with no EorG than 2% of Bc lo.t to th. prccipitate.

Thc prccipitatc ir discardcd. Ovurhootint to highcr pll caurcr largcr Bc

losscr. In thb casc it is advisablc to lcdisolvc thc precipit.tc by .dditiol of

2M IIBI, thcn !.pr.cipit.t. Eorr cautioully. Exa.t .djultrocrt of th€ pII is

not lequircd; th. gcn.rrl rul. is that no Bc loor of conscqucucc (i.c., >5%)

taler plaec beforc thc lEall traa. of Fc (iopa.frng a straw-ycllow color to

thc aupelnatc) is reooved.

(5) The supernate of the aboye step contaiD! Al+Be and tr..!. of F. and some-

tiloe! tra.e! of Ti. These are coprecipitated by the addition of 5 rql concen-

trated NH.OH followcd by 10 El of lOM NaOII. Thc di*arded supcrnate

u:ually contains <0.5% of total B€.

(6) The Al(OH)s, tint€d with traces of Fc ard conli.hint -95% of thc Bc,

ir suspcndcd in concentrated am-Donia i.d cappcd polycthylcnc tubcr (on

thr avera8., fou! 50 rol tube! pcr raoplc, cach coni,aining -10 al hydrox-

ide) agitated by e vibrating device. The voluurc of NE.TOE us€d i! .boul 3

ti!o€! that of the plecipitate. O[c. th. hydroxid! i! dbt.ainatcd thc tubes

a!. centrifug.d and th. supernatc, containing <0.5% of thc Bc, i.s discarded.

(7) Thc abovc stcg i! rep.at.d onc. tuor., c.using tb. hydroxidc to shrink by

-30% of its original volunc.

(E) Thc gel (wct with NE.OI{) is disseminated in 5% HF about twic. thc vol-

uoc of thc gel, Morc 5% HF is added till pH 5 is rcachcd. Ag.in cra.t rd-

justEcnt of thc pH is not rcquired. ln rdo6t cas.., . conv.oic[t ildication of

thb pH is thc auddctr color changc of thc ruspcudcd gcl floE blowd to light

beigc. At thi! stagc ovcr E5% of thc Bc is cxtractcd to thc liquid phasc to-

geihc! with minor aruount! of Al and tra<cr of iron (and occasionally tlace!

of Ti as wcll). Ov.lshootinS to pH <<5 inc!.s!c! thc aEount! of Al and Fe

colrta.loinant! in thc liquid phase,



(9) Conc.ntlst.d NETOII is add.d dlogwilc to rh. litht b.iS. jyrup until pH E

is rcerhcd. Thir is convcniently indicatcd by th. rcappanncc of thc brown

color of Fc. Th. cont.nt! arc ccntrifugcd and th. Drccipitat. (Al+F.) i! dis-

cardcd.

(10) Thc supcrnatc i! cl| poratcd to dryne$ and thc whitc N84F rcsiduc i.r cx-

pellcd .t -20O"C in e venting ovcn in a hood.

(11) Thc raulting residue containing >85% of thc Bc aad traccr of Al and oc-

casion.lly tra.es of Fe and Ti 'r.s redissolved in l0 ol of 2.5% EF. Agarn

NHrOH is add€d till pH E to pr€<ipitatc thc l.!t t!a... of Al atld Fc. The

rupematc containing >?5% of Bc i! .v.rporat.d to drtncar and NE.rF is ex-

pelled.

The rcriduc froo thc abovc stcp is ewtporatcd t*ic€ floE -l ml of 2O96

HCIOr to oxidizc Eirror aoounts of orgaaic Eattc! (of!c! u!rs..!) lulpcct.d of

being thc oajor soulc! of roB interfer.ncc in the aac.lelato!. Thc boron back-

glound is fulther leduced, often to a negligibl. levcl, by carryitg out thc sepa-

lation in kol.tion of the tulbulent laboratory aL. Thc rcrultiug rcsiduc u con-

veltcd to chlorid. by cr-.por.tion with -1 ml 2M ECI twic.. Thir rcriduc ir

dissolvcd io l0 ol of lM HCI with occasional Einor turbidity, owinS to Einor

aoounts of Ti, Bay bc c.ntrifuScd away. Be(OIl)r i! pr.ciDit.t d froo thi! !olu-

tion, by addition of conc. NHrOE in drop!, at pll - 8. No adjustocnt of pll is

required; a faint srocll of ao.oonia is a good cnough indicator, Bc(OH)2 is then

heated ia r rmall alulqilla cruciblc, .t 550'C fo. I llr to obtair thc oxidc, B.at-

ing et a ouch highcr t.Ep.ratulc is avoided as a safcguard sgtiut uBc E.Eory

in thc cruciblc, which is rculcd afte! thorough cleaning in boiling aqua regia and

prolonged roaling in that 3olution. It has long bccn Lnown (15) that thc.n.t5r

contcnt of BcO 'l! greatcr (and thu! its de<oroposition ir casicr) th. lowcr thc te![-

pcratutc of its plcparation.


