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rospoet the +4 stats of plutonium ie not wnusual.  Such Lowo as

corlc, uranous, sirconyly anud éhOPauQ enn boe made to undorgo
Ahynralgain avl forrntion of o £0lloddn)l Aisnarsion widsy roonap
Cmniiﬁﬁons of mobtalelon econcontratisn, acidity, end ﬁ(ﬁ?O‘&it?q‘
ool € eollelnl sola of wnwont slishtly'aniublo rstal olizo o
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vavalensthe. Distinuishing fenturzs of thie burvo cro tha obe
gorption maxira at 5309 7, 6200'%, and 7020690 ﬁ, the Liich gonnyai
cbzorntion, énﬂ the steep riso in abgorption with Accrensin
wavalensth beginning ot aboub 5300 %+ ‘Uhoso fonturen remain'
aftor corrsetion of ths curve for the prescnce of all other
crios of plutoniuvu, and thuo thsy serve o zd@ntifw collolnzl

Z—‘u(I"‘v). Goneral absorption (and consequently vhs valuo of €

- at any point) scems to dopord upon preparation and treatmant

of thé aoly theroforo estimation of c¢olloidal) fu(IV) by mossure=
nenb éf Lta aboorption maxima ray be subject to errors as hish
6s 201.' (yor othsar absorpticn spachra which have Lecn racorded
fO? this subatance, 262 tha following reforencces? (P)'(Q)’(r).)
Compavison of rlge. I with tho absorption apoctra of tho
othier states of plutonium (13,(1) ghova that this sol c:m‘":xlnod
less than lﬂﬁ of Pu(IiI), fonic Iu(IV), and Pu{Vi) couvined,
oven thougﬁ dialysis was nobt aticumiods o offort was mnde to

achiiovoe hﬂgnnr purity, as the prosonce of tho othar atates Jdoos

- not intorfere with intorprotntion of thio exporimeontal rosulta.

Laatly, bofore bsginning tho discussion of tho oxporie
rmontal worlt, 4t ia desired €o dgal with tho quontion of thg &
state of plutonium. 4% the tims ihie wovk van dons the cane
ditions favoring esilstence of this lon at wmodsrato concentratlons

&

wora nob knowr‘ 1ta = absorntion mnxiﬂa aro too low to porall

(1);

Aatoction of 107 Mu(V) in the soclutlons ecmployed hors

therafore the ecurves outainad in this vorlc give no indleatlon:

\of 1ta proscnce or absenco. sora recontly 4t has bLeocoro poscible

to pro arg zlable coluti ona as hizh as 5070 in M(v), and an
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oxtent of afdnurptlon by glaso wes toofted fn the folloving vays
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wltﬁ cécacionnl cﬁiﬁvinge Tho cﬁﬁiro polution s Ehen'mbuntod
o a *Iﬁtﬁ;t~ .,‘z for comtins of iin a‘ i em” vity, vhiloe the
rc::a:ln'.m?:* of the 's*.\?.t:*;o*:ﬁ'z'm van leached f.‘.z*om the walle of tho

cone end em?;‘ﬁ. mted olthor by Airoct nomt o by g Janthanua

Cflveride onalyals tochniquo (s)
Cemplotenena of rocovery woso mo*‘fcf‘i eccanfionnlly by
finally chﬁtcf.nf: un $ha cone 47 which an edsorption exnorivont

md'b-@anmn and counding o rcpmamﬁaﬁivm srop of 3-'3 fongges
rents for alvha actlivitye In noarly all enson, loan thnn ono
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aatief&cuory'aven Whan hote A & i I wasth, or i omployed in
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of 1tquid,£;bm eons to cone, &ua.tQ'thu_facé that no washes were
émpio?ea. Thiﬁ rmeang that essentielly no adeorpiion occurred
éfter contact with the socond freéh glnssvsuffaé0¢ |
- ' :If, t“;ng‘écasation of tho ﬁrocasa 18 not Adueo Lo catabliohe
‘: ot of eq 112briam, why 18 4t thnt cnly poih of tha colloldald
. ‘matortal inltially prosoat eon bo adaorbed? Ponulblo reasons aros
(1) rortlal oxidation to the #G stato or rofucticn
 “ﬁo tho #3 shatéi ' |
{2) fe~conversion to "norml" P&(I?)t
(5) :aﬂae ptzcn only of particlos wath 1ﬁ a cortain
 pize l‘xat, lavger part&cloa not adherings
(ﬁ)jgscﬁa change &n tho nagure of LHQ colloidald ;'
' m&tcriul, broug at about by contact rith tho
ﬁclasu surfacoj this ‘roaction, rosulting in
zucumc fcrm of M W1ich eould not bo aﬂsarboa,
‘would eouncto with the naavauzon procoss in.
, uaing up the ndeorbable mnt@"ial.-”"
’ The answor to this quemﬁicn vus to be fo¢nﬁ n nbserpﬁian
apgcﬁrum meagurenantase In order that thoso might Le airectly
usaful. tho pzutaniam eaﬁccntfa&ion should be appro“-hm cly tho
- 8ate 45 in thﬂ cols fram vhich edsorption hod alreaﬂy b»cn'
observed and measurcd, nacely botween 100 and 1074 £. licwcvor,
the 1ot lig%t auaovpﬁian of aueh diluta gola preaa nﬁ a gerious
drawback: ths Deolaan apectrapnotowetar dovs not porall tho use
of coella unich ars loug enouzh to give accurato lo~ 2./T roadings.
Une wen thorefore vade of a lahﬁratorgmbuilt apoctrorho*onstor (v}

which pormitted a eoll lengbh of 50 em, tho volume of the eoll
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fho eollomal 80l used in t;his ez:mrime'xc wao about.
6 % 2.*:)"5 r In I’u( Jo Omo .vgram of Pyrox §lase waclv was c:n"-'
ployed for adgmﬂaﬁzmi-tz‘xm mzmu of glasn m)ol wmé 'cnlculated 4

to }w'e a mszuce oi’ about 2000 o, tm urw 0 Aghtly lamar

- -v.:m mt Vil &oh coum lm mtmcaa" by t;";ic mwmt; of 7‘1uton-

ﬁun. ’“‘Irw cuz\mtimm hore vore uppx«:: irately Lba orme o thono
rmmnim 1n moat of the ndz-rsorpmon oxperinents deucviuc,\’l in
' em?lﬂ.m* GGOL.‘IGRG, Lm.t: o a mvvu loarger ecnm. '
: | “T’e 301 ww wre in con f;z.c*' w:!. h the Q:lnm, woul, ui.t;h
| occaa:‘.m‘!. fmirmn@, rm- Je5 hr‘m*a. (EuL'mqvent: uuol;:.)im
ahcved t‘ﬁ,o.i, aboud OO of ‘“he, rslutcm.m. hoed beon af*w:*mﬂ.) Th@
,l%iq,um Ve 't;}zen' fpcm'e:ﬁ mto thae 50 cm n—buor'pf:iozn coll end tho
proctrun vas reesrdods Sinco tho base=14no wes not -jdei‘a'nbé! on
: im.n 9.zw'mmcm:.: that ehovm in Lhe fic,urel {(Fige IIZ) 28
. meb‘itmz?y' F—'ﬁ-’"’ foﬁ 5} x*ow:*-‘ ralorence onlye n
‘ Ao L'm Declman awocwo hotonater offered dlobinet ade ,
vfmm"oo m oporating cca*wmz“(n"e md An Lorm:aﬁswim af romltu »
' m,sg g t'ioe ;.ﬁc& to ft»p\,% th.o above w:p@riv@nf, ot h.;;,h 0"10?:(;21
F_.céz"-.écﬁﬁ?:z 10@1 of plutan um to pormadt uso of mm 10 en colla in
t_:his -'i:—_:’atnmenﬁ._ | _ ‘

" Yors 1o attompt van wedo o adsorb cat all of tho |
‘cellaﬁ.?a?. material which ‘gmsvcamble of sdgorptione It wen cale
culated %,::st: the amount of fluos wool erployad {accin, approxle
entoly 1 grem) 820214 have boen aatw&;be:‘i-upzm wdsorling ebont
257 of tho totnl collcida) PulIV) prosonte wally atout 208

of tho ,,;-z.t Iuz vas adsorbed. Thg fol used vag Initially
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| 4.8~16‘?-t,in,?&g_artoé 1v hours eonbacﬁ with ths_gzase w00l ,
the -final eahcenttaﬁion-wae a.e-x@‘“ f.“vﬁetdity ﬁﬁéll‘vas
0016 Mo - - T
Ths absdéptidn ab@ctrum waa.meaauréd beth Eafoée and aftor
_ contact with thm‘blaas. & 018 H 13C1 eoiution baing uaod as & -
‘ blanks In Pﬁg. v are plotted tho correaponding molal extincq
: ticn cosfTiclonte vs. wavelengthe
| Pirat of all, 1t 4s to boe- newa that the a‘mpa of tho oux'va
tagén aftor adsorption 19,mmcn the pams in I'igs IV ae in Fts. 1IX.

'v,Tha 1mpar%ant neaumpbion 1 thnrefova maaa that the morm

.coneantratod g0l has unﬂerbona the oame changa as has tho move

-_;'dilute 5als ﬁhua concluqiona drawn fiom the following dbsavva-

- tions, mada.with‘roaavd to tho formar (?ig; iV). mey ba applied
“ qually to tha latter and conssqunntly to all the so0ls which have
-'beanflnvesbisateﬂ from tho ntanﬂnoint or aﬂsorptiam alono.
Curve ”a"', Figs :cv. w typical of colloldal m(xv) sole
(@f. ¥ige x). Points of intorzst evet
m The awarpt:.on bend of Pu(vI) at ama ?.,
' 1nﬁicatinm that abaut ”0% of the meterinl
} prencat was in this exiﬂised aﬁate;v
(2) Pands at 7380 £, 6200 &, and 6500 %, and
© the stesy rige §n aboorption b%g“hniaa at
about 5300 ﬁ, all chﬂracbeviabic of .
collotdal rulIvly
(z) Jﬁq virtual absenide of paava 1n01¢st1n0
| Ju(III} op normnl” Fu(Iv).



' ,Pn. tha rpaaer 45 again refarrcd to tho follawing gourcos’

i ., P P
(10 s - SAS

- Curve H" gshowa the following eharaotariatieat

(1) Vary high genoral absorption, rising in a

falrly smooth purve of ;ncv@nnins stoap=

ﬁéaé from tha longeat wavelax‘;gth t.o. the
_ahortont) _- o .

a (@) Proscnca of ﬁga name amount ot'?u(vx):nn
befors aﬁaor@hian {now ab&ﬁt~85” of tho
total ﬁlutontum present, ainoo only uhe

|  - +4 stato was renaved) | l ,
(3 pmm choractoriatie of colloidal mtxv)
" at 7350 } ana 6200 R3 o
 £4) {Aﬂneurnqca of a amall anount of normnl“v
'f?ullv). ao ‘Indlestod by a low poak at
4700 A vhich a14 not otcur in cumve . a."
(Por a dotailed eompariaon of the abGQthian spsctra of

(k).(l) )

Thsse data are nupplemantoa by an important obaervation mdo

v-,_fon“tza sol-itmelf. - Aftor mt&nﬁ ing in egntact with tho glass wool

t ' the llqaiﬁ boonwe quibe cloudy; 1n foet many partielea wory
?_ivioiblo ag auch, unﬁ wore easily praczpitaﬁed b" cantrifu qtien.
“Tho oaoervation ha&.reproaucoﬁ‘upon repoutimg LJQ'QADOPILQBﬁc.

v' | Thia visible incfmn36 in xnréicio sizo ia corrolatod with
 _tho grﬂatly incrcaaed light abearpﬁio& t%rou nout the wavglengsth
"raﬂion invssti nﬁoﬁ. Curva "b" corrasvoﬂﬂn crudoly Lo the f%:"
dopandonco of Ravieisn'a ncattcvlrc law, although no’ oatirutc of

- partielo 510 18 feasible on this Lasige.



Lngid LBAE

- "FIGURE II -

ABSORPTION . SPECTRUM OF _J =
'COLLOIDAL  Pu -(I¥)

AFTER CONTACT WITH GLASS WOOL ,

. 63:10°¢ N Pu i
. -
60~ - _
L —

ORBIMATE @ ‘GOLNL RXTINCTION
‘cCORrrICRNT , €

. MeSCrEEN:  WavECEMOTM, A

T o m [ mmnv




,d"" : D

| ABBEIBGA : WAVELENGTH, A

FIGURE I -

ABSORPTION _SPECTRUM OF
COLLODAL  Pu (W) -

d: BEFORE CONTACT . wrm cuae wooL.,
45:10°¢ IN Pu

b: AFTER CONTACT wiTH cLAsSs wooL ,
3610 ¢ N Pu .

Olumun MOLAL EXTINOTION
COEPFICNT , €

——



. 4 et

-y L 2 ,4' I .

P Eara LN
/r (IR —

It s epparsnt that no approciablo inercsos in Pa{111)
or Pu(VI) had occurrede The amount of “normal® Pu(Iv) lon
had rmon to only about 77 of the total plutonium presonte
.xhus‘it lo certainéghnt adsorption doos not eonse duo to oxida=
. tloa or roduetion or conversion to the "normal™ 44 atatoj 4t
8008 » raﬁhcr,»ehat éxtehnivb'géawth‘of particlos occurs under
the 1nf1uanca‘of the glﬁsq,.ggﬁ‘thab this eaussa tho tornination
'of tnazsdaorptxau Procoss e | B s | | |
Tho follouinc oxnerimanc wAS than desi;ned to ecorparg
: quaiitntivcly tho extent or udaorption with partiela 8iro.e A
" -colloidal “u(IV) aol - 400 p 1 n voluma, 0,002 £ &n plutontum
. an& QX 1 1n nvaz, wan propared for thin worlts A 100}11 portion
wan P@pﬁ o coutrol, unile the reﬁnining 309‘p1 waa aividod 1nto

- kwo equal narba, bheae boing placod in wicro centrifuce coweau

| Cantrifugation wna carried out by wmeans of a eommarical highe
",apasd airfcgntrzfu¢o, an nccoloration of the orde ofla4 G'q\'
»lbcing mﬁiﬁtaﬁn@é for abaut 4 hdnrailin'thiu way a aﬁiﬁabl@
':accreua*iaﬂ of particleo aecoraing to eizq wan eff@ctad._
_ At tha ond of this time the centri?uga& sanples wore
-diviﬁcﬁ_1ato.ﬁhr®0'equa1 layars, cormapondinb portiona fron
tho two conea being c@mbineag‘ In @ad;tiaﬁ:aq appreciobleo
anount of séﬁ;ﬁsnt wan ouserved on tho boﬁ&oma_of'tho,conoa.
 @h11n thin was nob bubjaeted to Inveatigation, 1t wil) Lo éow-

nlaorod in tho ﬂ13C13~1on of tho da%a Te}¥ taim«ﬁ ron bnia a*wﬂr1~

: mcnt.

Tho entont of adddﬁﬁtIOﬂ wag rmammrad in oxactly t‘o FeRatert:]
way for each oornpla, 2ll e"nﬂri onta Lelng mon in duplicu&o. in

nliquot containing aboutb a.u;u; of M vaus Aslivorsd inbto a l. ol
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Fﬁrhf»c*ﬁtrifn*o'6ona cowtn1nin$ 045 FL of 041 K Widg. This

 gw"ﬂ allcwnﬂ te eband with occapiwnal stirriwb for ¢ hOJPG. .

- after whicn.tiwm‘ao.utionAanﬁ glans wers annlysoed aapnrately

 ffor plmtbﬁi&dc | | ‘

4 HLSA vion 3ﬁectruﬁ maasurewcn 8 wero pade on nll dolub-
‘%ions, nqvoly tn@ bop, miaale, anf. botﬁaa lnyersiofvtha

CG“UPAFR sﬂ scl anﬂ the snmplm Pnnt na cantrcl. ~ﬁréw theaa the

{:‘fruﬂﬁicn of eqcm oas e uhicu wag in tho colloiﬁal mtnto wag
v,cuoimnton, (uue to the low iight abaavption of the loas

' f'cqnccntrataajuf”ﬂr and niddle layora, only sa fe lam tgs aro

wérv@nﬁeﬁwerm-»uoir apnctra; tho valuem Sivon far the contvol

- and for tzc botbon oc nﬁrlrugcﬂ lager ars wrobably cccurate withe
':In a fou pﬂ" cwbt.) | .

ﬂn' 37 apan tho fract<0ﬂ of the total plutanium rhich van .

adaorbaﬁ, and tho fraction mnich exilatod a9'colloiﬁa1 Pu(lu),

Eho QAuQny of adgceplion of the cclloidal mztarial nlona Wﬂa

\

caleculatods These 4ota are summarinod. 1n ;able WX bokow.

”

sgowsing thnt In tha ontire eonu?ifugaa samplo the aon=

.

can *"at;ua of ptmtaniﬂw. the fraction in tﬁe colloﬁvai *% aﬁatg,
and the fraction adsoprbod wawa tho samg an &n ﬁm@ cont rcl. Lwowo
.qvan ic% con bo ¢aleulanted for thoe sedinont which remained in
tho rﬁru;;Auwe eonga. This han been donss tnaﬁo ca*cu!a“u
vilues 670 alzo chown in the table.
Ehlﬂ tha corvalaitlon betvoen glogs adsorption and ﬁ“”if70
sizo 15 positivsly satablished, that the suallsst pariiclon of
cqil 01381 Pa(IV) are vory hishly alcortoad and thnt sonovianrs
bstvosn’the srallast an? ths 1o r;fnt particloa Qﬁ*ﬁbi"“ 1n'

olloiﬂul pluton Lﬁ(lV) sola thors 18 a slze above which
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TABLE VI

“yﬁaagpt%on ag o iunction of Particle uiza

(ceﬂurifugation Bxporirsnt)

f éf Total '% of Pu

* L") [

' ' ‘ ™ C found form . % of
Sanploe ‘ in fnki?a ndﬂo" bed in the  (Colloldal
and Conce ~Cankbrifuzed - o Collotdal  Pa{Iv)
Volwne of Pu famnlo ﬁyw,r”“@nra} 4 stave Adsorbed
- & {;‘1“.- . ‘ gg"” | . — | v "4
Top : .
?“t,ifnﬁcﬂ 2.8° ' e e 5 e - 683-100
Leyar, 122 jii  1o7f 5 38,86 450 (42) T(gg)
':..': 210 Conba - 4.2 L o rens - BO=3D
Layor, 200 pl 1077 8 23,6 €753 (65)

N}wﬁ?? €510 DedHEe y . 439, . 9% ~' 270}

Jo¥ 103 ).ul ll,).sf’ 65 AJ"“J:'*O e _ &
aliﬂenu ? : 22 7 100 7

| 3. Pntrles oprosite “Sedimsnt" are caleulatod from the
othoy data givgn in ﬁhis toblo. ' - -

°hero on‘y ervts 1liita are 3aat1 "led, tho. acconﬁnny—
inz valaoa in y""@n“~°sma have boon aiaﬂuﬂﬂ for use in

: A 2
waliing the =2b alculntiosns,.
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11&31“ pln wre of thé;&ﬂé@éptian PIOCETSe In aaﬁa rospocts
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t;-"_.:: nehemo Soons ﬁa. abifed oven though mmh aﬁﬁi‘cicw‘l '
evidonce wiT Lo lackinge | ' o

| {1) '?ﬁ,':-:i’zt:, is hzs boon Ao a:::zumm‘* that tho hy ’i;ma

L )

-o”" 80, ._:;c@.;*"o:'::’;x'}:c:, o Laslie oall which 1*' ot 88 collodael PulIv)
ﬁ.::r mﬁ” s e21103 (W). In -ﬁ:*.'f:i_ﬁ" o ot 1t (”oafz not stend
- dlcnet wont 'vw.:t:::?ﬁ- oxife coll olds avn imurn €o be g.ss)m:iml;y
ohapsed :.n\rcl*". | |
o 29 Oroondl, A% 40 V"””a that mach materials a3 paApsd,
¢03ﬁ3$§:$a: ,.ﬂn3 ;?vﬂ" ko on oo nbggﬁlva charglehan in tlo
{3) It 43 nof. at el o rarlaing St 6 posifivo. fo?loﬁa
a«zcrlﬂa’!‘c*:*e e n,,“atz"-ai" canroed »"“.{'cmo. - u'i.‘ ‘;".‘3'1'"0 C
v*o”.;c:z"'a' ano 1,, Laed for the ac‘i'z—~""f~t2f;sn csﬁ‘ pca&tﬁva m?‘?:ae‘los,'
ame '*1»0 TETDE (-5’). ‘??z‘ilmlv, In Yo voo .‘n o,. reotattive .

1y ¢l "?ﬂ14 éoh?oifﬁl rarticlco
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(4,3_ It mighs be exzoebed that only eual L1 pertielos ghold be

soriod, Sl loarmoy oned not adi 1oF f’o:*' theo simplo vonamn that
L‘v“' cannot f‘i into tho irromiliritios of tho curfaca to pormil
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_ {5} L claour ploture of the azgrogntion procéas'ia YN0
ﬁiff&cul* Lo Gpove Hovrever, other exawples of tha pane type of
pANTCH RISt Ican be glvens In the rabuel ““GCJPIuﬂLZOﬁ of
cdilaiﬁa o waxing a 30)gui?u ﬂol with a nazalblvo onz, noeultrnle
fratisn of changes vezults in EE fls*eml&uioa of both colloldae

§9323?.(X3'8%aﬁ93 TBat positive cal*oiaa have bosn observed Lo

- leso &;alr charge (and evaon ia'coﬂa esses Lo Hocono nogubively

chargedd) wpon contacd with such ﬁq&&tiwa surs ncaa.

7

1@“ or t% ia xact, &t 43 aa*o Lu 028Ul e'thuu a"'ro"nﬁiOﬂ

s o lcﬂs of the atabllich 165 c;ae 13 OCours. uaﬁ&r *¢;ﬁi?sc%y

1‘° 2, althongh it 1c not

T oo SN y NN
Inflivanes of Lha negnt 3.‘ cly chavg 4:1 24

cleny why adonerpbicg is nid pﬁafc:mei to ware nentealizati on of
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