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ABSTRACT

ANALYTICAL OBMISTKV NIYINIM — | it NITK

Isaic AatlyMi — BiMirel aad Mm Um m 1. The applicability of ia
autoastic titratioa aatbod for dotoraiaatioa of iodidas aad chlorides ia tbho
proaoaco of tkeir oxyhelide aolto oaa iavaatigated.. Aatooatic titratioa oo0a
found to parait fairly accwrata dstoraiaatioa of iedida, broaido, aad chloride
ia a aixture of tke thru# which is approxiaatoly 0.002 If ia sack A kriaf
doacriptioa of tka aaoly designed OHNL aatoaatic titrator (Modal #Q-94S,
Sorias #1) is included.

A polarograpkic aotkod for tka dotoraiaatioa of li(l1V) aad U(V1l) ia tka
proacaea of largo concentrations of coppor aad kydrogaa fluoride kas keen da*
veloped. The U(IV) oaa separated ky the lantkanua fluorida carrier aetkod aad
dotoraiaod polarograpkically. The separation of coppor aad fluorida froa tka
U(VI) vara effected, respectively, kyelectrolytic deposition and by fusing with
parckloric or sulfuric acid; tka U(VI) oaa tkea dateraiaed polarograpkically.

Badtecbaaical Aaalysea —Baaaarcb aad tavalapaeat. Tka Cd ratios of Ag,,#
aad Mb*' have koea dateraiaed aad used ta eatiaata the iaportaaca of raaoaaaca
capture ia tbo capture proceaa Ag*-e#(a,y)Agl**. .Methods of calibration of end*
uiadou counters for aaaay of lou*oaargy beta eaittors are described.

Tke procedure for deteraiaiag litkioa and for da.taraiaiag tke isotopic
caa”ositioa of litkiua aaaplos ky activation analysis kas koea developed to tke
point of adaptability for routine use. Tke activity of tko OWL pilo unit for
Cu'd kaa koea verified. Procodarea for aaaay aad purity estiaatioa of Ca44
products are given. A study of tko self*akaorptiea of Co44 oxalate precipi*
tatas kas kaaa aade.

A aetkod for tke assay of TI**4 ia givea. A procedure for tke deteraiaa*
ties of Mada aad Mv44 is iacladed. A solvent extraction procedure for polenta*
analysis kas boon tasted. A ache** for identification of and ides is given.

A aetkod for tke deteraiaatioa of Csi4’ in oasto aolatieaa ia proposed.
Tko extraction of various radioactive elearata aitk a*trikutyl pkaspkoto ia
koiag studied. Tke deteraiaation of tircoaiua-kafaia* ratios aitk p*kro«o*
aaadolic acid ia being investigated.

Tko agreement between X*10 aad 1-25 groups ia tko dotoraiaatioa of ureato*
sad kata aad gaaaa radiations froa aaaplos af retowered ureaiua kaa koea



IIMtrMIwaieil An ljin — Research ui NvcUpatil. A list of the spec-
trocheaical mmtboda which ten developed this quarter for perforniag analyses

by tbs porous cap technique is included
eare lea Asalyssa During this quarter 36,717 aaalysua Hava been completed.

Inorganic preparatiaas The preparatioa of coaipouada for tba Thoriuai
Broader Salta Progran has been started Cobaltoas fluoailicata has been pre-
pared and a fairly large but irregular crystal has been grown A Method for

the preparatioa of calciua fluoailicata is described.

Aaalytical Cbealral Ceatrel of meaageaeaaa Reactor Selatlea. A auanary of
the progreaa oa the aaalytical cheoical control of the reactor solution iagiven

Optical aMd Electron gtcroacepy Aa investigation has beea aade of the
aicro characteristics of Multilayer files found on pretreated staialesa steel
saMplea before and after ioMeraiaa ia 0 17 If uraayl sulfate solution coataiaiag
0.1 If nitric acid at 2S0*C Distinct difference* ia the surface characteristics
of tba forasd filaa uere found and the nature of the differences was studied.

ANALYTICAL CRCRIRTRY PIVIOION — VIS SITE

lonic Anelpoes — Research and Pevelepneat. The Pepkoeits and Judd Method
for the deterMiaation of oaygea in aodiun ia under investigation. Consideration
ia being given to iaproveneat of the accuracy and precision of the Method and
to possible substitutes for tbs Mercury used in the Pepkoeits and Judd apparatus.
A nicroaaalytical procedure for the deteraiaation of silicon carbide is pro-
posed. A colorioatric Method for turpentine aasay ia being coasideted

A Method baaed onultraviolet absorption has bean investigated for aanoaiua
phttalate deteraiaation ia recycle liquors. A method has been deviaed for
deteraiaiag excess aanoaiua hydroside in aanoaiua pkthalnte solutions.

An investigation of the stability of Do* Corning Silicone Oil (DC 5S0) in
the presence of aodiun at elevated tenperatures iadi that the oil is
stable in the preseace of aodiun at 400 to 700°F for she t periods and there
fore can be safely enployed aa a pressure-traaaaittiag agent.

Service Analyses. During this quarter 7,446 analyses have been conpleted.
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1. IONIC ANALYSES - RESEARCH AND DEVELOPMENT

AUTOMATIC TOIimTIMBtaiC TIYKATIM m HAM—

P. F. THomiod

A* automatic titration oetbod for the deterainstion of braaida in aodiaa
brooate baa baan reported.”*) Tbha applicability of thia ntbod to tha do-
taraiaatioa of iodidaa and cbloridaa ia tba praaanca of tbair oaybalida aalta
eaa investigated tbia quarter.

For thia iaveatigqtioa, tbha aatoaatic titratioa apparataa previously
described”*) aaa aaad. A ailver airo obicb bad baaa claaaad with aaary elotb
aad tbaa HNO,") vaa aaad aa tba indicating alactroda. A saturated caloaal
alactroda connected with a KNO,-a(ar bridge nerved aa tba rafaraaca alactroda.

A 0.01 M solution of purified KI aaa prepared and aicrolitar aliquota
vara titrated vitb 0.01 H ApNO, at room tesparature. Excellent braaba ia tha
curves of tha order of 400 aillivolta vara obtained and several 100-X aligaota
of tbha 0.01 H KI eolation acre titrated vitb a precision of 12*,

One-gran aanplos of reagent grade KVOa vara dissolved in 10 nl of dis-
tilled water by warning cooled to roos tesperatura, and titrated. Tea
nicrograna of iodide par gran of KIO, was found. One-gran aanples of KIO(
wore then spiked with 100 X of 0.01 If KI aad titrated. The spike of 127 y of
iodide plus the 10 y of iodide originally present in tbe K10( were recovered.
Figure 1 shoos the typical titration carves that were obtained.

It is to be noted that in tbe titration of tbe iodide ia tbe presence of
tbe oxyindide salt, tbe break in potential ia never as great as when tba iodide
ia titrated alone. Tbhie is probably due to the fact tbat there ia lass

difference batons* tbe solubilitiaa of tba ailver iodata salt and tba silver
iodide tbat ia for.nwd under tba expjriaeatal conditions than thorn ia between

the aalabilitiaa of ailver iodate and silver iodide in distilled water.

Sodian chloride aolationa ware titrated in the presence of KCIO, in tbe
anno nanaer. However, in this case, tbe aolationa were node acidic with

a

(1) Tlmim, f. r.. “Ovtvralacttvv «( |[|» U . vaA B.vv.vi is I»<lw Analytical Cfcveistry
Oicttive Quarterly Prv«rv«i Avpvrt fpt Perivd t'vdiac Jwm* JO, jfH), OSHL-raS p if (Oci s, IMS)
<*> WIIvt, . |.. 'tn.fslsitIM vf clIntti vms in* Snivellit TIStsiv*,* Chreiifry fivittve gear*

Ivrly Prvfrcc* Avpvrt jpr Ported Indies Drreetcr )f, fPS9, OSW ##» v is? (e#«. ». loeS).
<») Clerk, t., “Tin tivvtrvevtilc Tltretloa vf BellSve.*1J. (k»m Sme London ISIS T4S
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B - 127 rOF IOOINE AS K|
C - 1g OF KXO3

FIG. |
TITRATION OF IODIDE IN POTASSIUM
IODATE WITH 0.01 M AgNO3
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"NO,. Staples vers alee titrated at 4°C with a dry ice—aethanol kitk. Siace
AgCl ia acre aolabla than Agl, the break ia peteatial waa oaly about 50 at 11i -
ralta aad was aot aaarly ae sharp aa that obtained ia tbe iodide titration.
Twelve aicrograaa of chloride was foaad par gran of reageat grade RCIOs.

Several papers on the titration of the halides ia the preseace of each
ether with silver nitrate have been published. Behrend. who firat applied
tbe silver electrode te the titratiea ef the halides, was able to deteraiae
iodide ia tbe preaence of broaide bat aot broaids ia the preaeace ef chloride.
Tee auck AgNO, waa required before tbe broaide break ia potential was reached.
Kolthoff aad faroea*') attribute this to the adsorbent action of tho silver
halides which are foraed during tbe titration of the halide ioa. Several
investigators tried various aeasures to correct this difficulty. Liebich"?*)
added SX Ba(NOa)t. Piakhof*") need (NH,),CO,. These salts aided the titration
by ahortaaiag tbe tiae -required to oatablish the equilibriua potential close
ta the end-point but did aot entirely eliaiaste the adsorbent effect.

Siace tbhe autoaatic titrator records the potential continuously during
the titratioa, it waa felt that it would have obvioua advantages over nanual
aethods ia atteaptiag to solve this problea. Also, aicroliter voluaes of
titraat could be used. Therefore a neaber of titrations of the halidesia
the presence of each other with silver nitrate were run under varying con*
ditioaa.

It was found that on titrating aixturea of 200 X of 0.01 M hi, 200 Xof
0.01 « KBr, aad 200 X of 0.01 M KC1 diluted te S al with 0.2 A HHO, at rooa
teaperature with 0.01 M AgNOa, too aweh broaide (about 10%) was found and no
break ia potaatial was obtaiaad for chloride. The iodide was only about 2%
high. The addition of SB Ba(NO,)t slightly iaproved the values for both
iodide aad broaide, but again ao break for chloride appeared.

*hen tbe teaperature of tbe aiaed halides was lowered to 4*C, a break in
potential was obtained for chloride. However, the value for broaide ees still
about M high aad the chloride correspondingly It loo. It was thought that tbe

<«) pk>»4. e»»AglentteaM*laenv Aaalraa.* f. pkytit. C*#e. It. «M (ISM).

(¢) Svllhaff, '-S*. aoSrent, P. I-. binliM flrit fttreliae*, S- MS, iil«r, S*v Va»i. tail

<¢) UeSteS. C.. 0i« patanlteastrie ietliaaaag tn Cftlor, gras andied, IU nvIM Im , d« I at*.
(*) riaSfeef, Over de leaps,«iaf 4*r llatlreea Ir %$ch» filn Itn, Ilim um im , a It. anstatSan, ISIS.



addition of iom organic solvent would perait lower toapwraturos for the
titratioa and thus iaprove thw braaka and porkapa differentiate tka solu-
kilitiwa af tka Af kalidaa. Several organic liquida aiacibla witk water were
teated. Ethanol, aetkanol, and dioxaaa gave aoae iaproreaent. Twenty-five
percent aetkanol aixtares of tke kalidaa peraitted tke titration to be carried
eat at -i'Ct and tke addition of Ba(NOt)| to this aolwtion did not fnrtker

laprave tke titration.

A typical antoaatic titration carve of a Mixture conaiating of 200 X of
oack af tka 0.01 H halide eolations in 35% aetkanol at a teaperature of —4*C
ia akewn in fig. 2. This shows that eke broaide value is high at the expense
of both iodide and chloride although only about 2.5% low in the case of iodide
and about 4% loo for the chloride. This titration was repeated uany tiaea

with only alight variation in the reaulta.

Tke tip of the buret was drawn to a fine capillary to lessen the diffusion
of tke titrant and this liaited the delivery of titrant to a snail voluaie per
unit tiae. The speed of addition of the titrant had to be kept to about
SO X per ainute in order for the titrator to record the curve properly®. Thia
titratioa apeod aeons to allow sufficient tiae for the potential to reach
aguilikriua at the equivalence points. It was also found that the rate of

stirring did not greatly influence the titration.

Tkooa roaulta show that it ia possible to obtain fairly accurate values
by automatic titration for aixturea of halides in the vicinity of 0.002 note
of iodide, broaide, and chloride. However, the value for broaide seem to be
inkaroatly high, and aoae asans aust be found to eliainate the absorption

error before precise results can be obtained.

mICM AUTOMATIC TITSATIONS

F. J. Miller

Work kaa been continued on the autoaatic titration of uraniua and plu-
toniua ia concentrations usually of the order of 100 to 200 y in 0.2- to

O.S-al voluaea.
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This work ha* boon performd using the Oak Ridge National Laboratory wodel
recording titrator, known aa "Aotoaatic Titrator, Modal #Q-945, Serial #!,"e
aad tba positive-feed aicrobnret alao developed here.

Tha aotoaatic titrator will bo described wore fully in a separate report,
wbicb ia now being prepared, bot aowe of the oain fcaturea of ita construction

will bo doacribed bora.

Tha recording oection of tba titrator nsaa a Brown Recorder equipped
with a proaaplifiar whose inpot inpedaace is 300 aegohaa, thus waking it
paaaibia to naa it with a high-resistance electrode aya'.ea each aa a glaaa
olactroda. Tba recorder chart is driven by a salsyn coopled to the soletion-
food nechaaisa so that the chart travel ia directly proportional to the voloae
of aolotion fad. For work on a ascro scale tbs solotioa can bo fed froa a
syringe boret; for oicro work the positive-feed aicroburot wentioned above can
be osed. With the nierobaret the chart travels 1 ia. for 0.18 A of solotioa
added. The drive aechaaisn for the solatia, food contains a aagaetic clotck
actnatod by the Brown recorder in anch a way that when notation addition
prodocas a rapid change in potential the feed is cot off until the recorder
ia able to establish equilibriua at the new potential.

Sovoral nodifications of the originally designed apparatus were necessary
to obtain satisfactory perfornaace. The initial corees recorded by the
titrator showed that sons diffusion fron tba boret was occurring. The aiso
of tbs opening of the buret tip was reduced to approaisMtely 40 This anall
aperture wakes it wore difficult to fill the buret, but there has been no
avidoaca of diffusion since this change was nade.

A platiaan wire fastened to the glass tip of the boret was initially used
aa ana aloctrodo. It was noticed that a filn of solotioa would build up
botwoaa tba electrode and the boret. This solution build-up changed tba
potential at the electrode. To obviate this difficulty, the platiaun electrode
was aoalod ia a glass tube and then was fastened to the buret tip with plastic
faatonors. The faatenars provided a space of approsiaately 1/8 in. between
tka burst tip and the glass tubing containing the electrode. This spacing
allowed coaplete waakiag and drying of the boret tip and the electrode.

Aa yet, it has not boon found possible to titrate a aeries of aliquots of
a atandard oraaiua solution within the narrow aargia of precision required
(11). Further efforts are being nade to bring the precisian obtainable within
tka desired linita.



ermaiHATIM im i u ii-tk alum

R. B. Hahn and H. H. Millar

Hia standard polarographic acthod for tka dataraiaatioa of aatiaony aaa
coaaidarad for dataraiaatioa of aatiaony concentration* in negae«iaa>aatiaony
allays submitted by tba Metallurgy Division. This procedure requires solution
af tba saapla ia acid, redaction to the aatiaonoes state vith Il, and dilution

to a aaitabla voluae ia a background electrolyte of 1 IV NaOH.

Vbaa antiaocoay is alloyed with as active aatal like aagaesiaa akick
evolves hydrogen akaa dissolved ia an acid, it can be readi ly volati 1litad
as SbHj gas. Daring dissolatioa of the saapla, a great excess of broaiae
eater aaa kept over the alloy to avoid tkia loss. On dilation aitk 1 N NaOH.
Mg(OH)j precipitated. The polarograas obtained ehen the supernatant set
analysed ears loa, indicating that soae of the Sb aaa carried aith the Mg(OH)|
precipitate. These raaalts, although loa, indicated that the conceatratiaa
of aatiaony prasaat aaa high and a cheaical aatkad could be used,

Tko folloeiag procedure aaa, therefore, wured: After the alloy aaa
dissolved ia broaine eater, Sb aaa precipitated as the salfide froa a 1 N MC
aalation using thioacetaaide.(a) The SbS, aaa caught on a fritted glass disk,
aashad aith HjO, and dissolved in hot concentrated HC1l. This aalation aaa
dilated aith H,0, and the HaS aaa dcatroyad by adding a alight ascaaa of
iadiaa aalation. The excess iodine aaa titrated aith thiosalfata. An exceaa
of sodiua carbonate aaa then added, and the aatiaony aaa dateraiaed by titra*

tiaa aitk standard iodine solution.

INATIM nr U('V) AN* ILI(fl) 11l TH
T UMB Mnr cnrrti aw bybmbbn nuniiiB

A. D. Horton

Tha Ckaaieal Technology Diviaioa is attaaptiag to produce UF, by aaadic
axidatian of uraniaa aatal to the VI state in aMolten bath of NaF*HF or IF'HF.

(¢) rieecase.a., me laaiini.k, a., "Tk* a< si nuu.iMia U umuiuvii«i a«ir<ii. i. tw cm
-erateatiaa *1 Aatiaaay.* Am |. O la. Aria. A. *«» (IMS).
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Tit* proccii is carried out is a copper vessel. The staples sebaitted to this
laboratory for U(IVL sod U(VI) analyses were cold trap receiver washings and
aero expected to contain UF#(UO|Ft). NaF'HF, Co, and other corrosion products.

Uranina(lV) ess separated by the lanthanaa fluoride carrier atethod sad
deterained polarofraphically by the aethod previously described.(*)

It has beea observed that the preserce of large quantities of fluorides
enhance the polsrographic ureaiea wave and tend to produce aaxias which any
be confused with the true limiting current of the wave. The copper aave which
noraally begins at tern potential interferes because a well-defined diffusion
current is not obtained for the aore easily reduced copper before reduction
of the uraaiua begins. (**)

Several atteapts were aade to deteraiae uraaiua polarographically after
coaplexiag the fluorides with A1C1,. However, copper interference ana appre-
ciable and sevsral aaxiaa were noted in the waves. The results obtained by
analysing various dilutions of a sample solution which contained |0 ag of
solid sample per ailliliter of solution were erratic.

An attempt was aade to electrolyse the copper in a aercury cathode cell
with an applied potential of 2volts sad a current of O.S sap. The sample
solution was first freed of fluoride by fuaing with H,S04. and then wan
diluted to 20 al with SS H,S04 and electrolysed for 1 hr. The solution was
filtered through glass wool and the filtrate was examined for visible particles
of amircury. None were found. The solution was than boiled to dryness sad
diluted to a suitable polarographic volume with 0.2 H HNO,, The very high
diffusion current obtained at sero potential indicated the presence of soae
aercury in the solution. For this reason the awthod was abandoned.

The use of sodium potassiua tartrate in 0.1 N H,S04*M~" for shifting
the uraaiua to a more negative potential produced a diffusion current for
copper at a half-wave potential of approximate!y 0.2 voir and for uranium at
abant 0.4 volt. This shift to a aore negative potential allowed the recordisg
ef well-defined waves for both copper and uraaiua which were sufficiently

(S) Swtm. A S.. Uttier, f }.. eaS TWw.m, 9 f.. *lenen MIm ef \KIV) tree S(V!) kv«ke LealkMM
riMilde.ce.ilei UiM  ,* Seeleft.el Cfctetelr* Piemen Quarterly Fregret* UtMrl /or Feried

Indtag OrteAer f#. i)jl, onwlL-saf. a I* (pec Il. I*eS)
(IP) tnlthefl, 1- 8.. eeU Llagane. I- J., Peieregrepfcy®9. »a. let#, edesas See Vr.l, IS*S-
(1) Uetehall, gereenel _ecaieleciliM
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separated ao that there ees wo inter ferewee. This eethod is secceeafel eith-
oet eodification only ekea the copper concentration ia leaa then or equal tc
tke urawiua concentration. If the copper concentration is eery kith, it neat
be reaeeed by electrolytic deposition before tke polarographic deterninatien
of nranina is attempted.

Tke following procedure is recoraeaded for tke pelarograpkic detorai-
notion of total uraaioa in tke presence of flneridea and coppor using a
aercury anode type cell deesloped by Heyrovskyjte«")

Oxidise all loner ealeaee states of nraaiao to tke VI fora ky fuaiag
nitk parckloric or sulfuric acid. Boil tke solution to dryness. Disseles
tke rssidse in a solution containing Il aodiua potassiua tartrate is 0.1 H

H,S04. Use tke standard addition anthod to deteraiae tko uraniua content
polorographieslly.

N UINUmMmM Of BIMITC SOLUTIONS

H H Miller

la previous work on tko pelaregraphy of very dilute solutions, tke
diffusion coefficient for Pb** calculated froa the Ilkovic equation seeaad to
be asrkedly different at 10*" g than at 10** to 10*' |I. It ees tkougkt
deairakle to extend tkia study to otker ions, especially to those in ekick tke
aaaker of electrons transferred is tke reduction ess different tkea in tke
case of lead. Since not all ions give well-defined eaves in very dilute
solutions, auck of tbn eork this quarter has been devoted to finding suitable
cases far study.

In order to obtein a good polsrogrspkic oave ia the coneontrotions of
10*" to 10*T If using tke curve follower, it is accessary that tke solution
have tke following characteristics: (1) that tke reducible ion give a well-
defined curve in aoraal polsrogrspkic concentrations, 10** to 10*' If, and
(2) that tke supporting electrolyte be one tket can be coapensated sad car-
racted for eitk tke instruaest, i.e., that tke residual current, of tke sup-
porting electrolyte doe to ainute iapuritios he lee.

(1) Sailhuff eej Lias**., ep. tit,, p- mi
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Sine* til* height and the slope of the polarogrsphic »i»e are functions
of the aaohar of aloctroa change* in the redaction aa wall as the coacea*
tratioa of the redacible ioa, it ahoald ho possible to obtain a nora readily
measurable ears froo a threo-elactron redaction tba-s froo a one- or too*
aloctroa change. For this raaaoa biaaoth, aatiaoay, sad iadiaa oere con-
sidered for polarographic atady ia vary loo coaceatratioaa aa oxaaploa of a
three-electros change.

Praliaiaary experimental oork indicated that the farther consideration
of aatiaoay and bisonth for this study oas not feasible, then the seaai*
tivity oaa high, aatiaoay ia a supporting oloctrolyte of 1 N NaOH gave aa
erratic oave. The caaatic also attached the agar salt bridge ohich coanected
the call to the reference electrode.. A ooll-defined oave also coaid not bo

obtained for biaeath ia a background electrolyte of 10S Rochelle salt.

ladiaa, hooever, gives eell-defiaed waves in a bschgroand electrolyte of
0.1 M KC1. It has boon found that KCI ia a good aediun for oorh at high
aoasitivitiaa. ladiaa oil |l be studied farther for testing the applicability
of tha Ilkevic agnation to solutions contaiaiag loo coacoatratioaa of a

rodacihla ioa.

miM M IM IC NTVUINATION OF UMMM IN FITCMLKNM OOLUTIOW

H. N. Millar

Solutioas of pitchblende aaterial oere submitted by the Cheaical Technology
Division for uraaiaa assay. Aa atteapt to analyse these aaaples naiag the
ataadard coloriaetric Method oas not succaaaful becauaa foreign ions present
ia the solatioaa iatorfored oith the color developaeat. then the staadsrd
polarographic method oaa used, a oave oaa obtained at aero applied potential
ohich interfered oith the uraaiaa oave.

Too methods of ofimiaatiag thia inter foresee oere tried. The first aathod
made use of a cooplexiag agent ohich ooald shift the deposition potentials of
tha iatarfariag ions and leave the araaiam oave at its aormal position.
Sodium citrate and aodiaa potassiaa tartrate oere teatad, bat ia aoither caaa
oaa the interference completely reaoved. Since the oave ohich caoe at saro

potential oas dee to copper, aa atteapt oas aade to extract copper oith a



dithiion*-chloroforw ulitioa at pH |I to 2. Ttiia aethod slioood pronise but
oos aot porfoctod boost* tbo Cheniral Technology Division abandoned work on

tke ostraction of araaisa froa orea.

The procedar* of Looia and Overton,t'l* using a background electrolyte
of 2ft aodiaa potasaiun tartrate in 0.1 f HaS04, *as considered bat aot ia>
vestigated. In this solatioa tks uranina potential is shifted so tkat aranina
md copper as sell as soae otker iona aay be deterainod aiaaltaaeoasly.

N1IMMAWI1IC MTMIINATIM If CAHIIli IN VINYLITS BBIII

H H. Miller

Bacaaae the previously reported polarograpkic results*14* did not agree
too cloaoly with tko results obtained by activation analysis, son* of tko
sanplos were rerun. The polarograpkic results, as well as the activation
saalyais results are given in Table 4. "Cadoiao Analyses in Vinylite Resin,”

0s p. SS.
(1S) tsets, |. S., M1 Overim . I. C., 4 I»* Bstked /sr 1ks Releresrspkic Setersiaeliea */ Ursates
In Iks Frseeers */ dtfcsr gvislt, Um kssl l«m »« CSL-M-SI (Osieier. 1*40).
(14) Miiles, a. a.. Oeleralsetlso *f CsSalvo Is Vlsritle,* BUWesat, sp. sit.. * il.
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2. RADIOCHEMICAL ANALYSES - RESEARCH AND DEVELOPMENT

NUCLEAR PRRPRRFIBR

Cd Rati*™ r Pl I1* Naatraa Captor* ta Prafaaa RITA Ag119 (V S. Lyon).
Cadniua, which ha* a resonance peak froa 0.18 to 0.30 <?, attenuate* aeatroaa
of energy beloe 0.3 et; using cadaiua aa shielding ia thua an effectual way
of observing only feat neutrons Goldbab*r(I> found that the Ag*“ * nctivity
eaa strongly induced by Cd- filtered neutron*, indicating a resonance 1ia the
feat*neutron region. The fallowing experiment was ran to obtain aa indication
of tba aaount of reaonance capture ia the captnra process Ag199(n,y)Ag*Il#:
Two weighed saaplea of pure Ag aetal together with Mn aonitors were placed in
“"rabbits," one with and one without Cd shielding, and expoaed in the reactor
for 8 hr. Two rune were made. The induced activities (Agll* and Ma99,
identified by absorption study and decay study, respectively) were read on the
high-pressure ion chaaber, and the activity per unit weeght was calculated.

According to H. Poaerance of the Physic* Division, aangaaea* is a perfect
1/e absorber sad, therefore, the Cd ratio of Mn when coopered with the Cd
ratio of Ag should be sn indication ef the aaount of resonance csptnro in Ag.
The rosulta ere given in Table 1.

VASIR |
Cd Ration of Agiio tad Mago

RUN P . 3=,
Ag 1 T.Tt
. 44
Ra 1 IT- T
Ag t e d
.« 41
R* 1 1*. T
A U tick e=*=lm StMm * mi

teliddif I tHElIN
e lilty Si* a Cl . tkItiIM
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of Mo** represents the H relee of tree I/* (i.e., so reseeeece)
ebeorptioe niece in Me** the cross-section fer ceptere is inversely pro*
portionsl te eeetrea velocity. An iacreesa over this Cd retie velee ooeld heve
iadiceted ea ebeorptioe reeoesace ia the thersiel region (iacreese ef ectivity
prodeced vhile unshielded), a decrease beloo the Ma~Cd retie vales eoeid
heve indicated a resoaeace ia the feet (above 0.1 ev) neutron region The
dote on Agl,# indicate e decrease ia the it veins of sheet K. Apparently,
then, resonsaee copters ia of considerable importance in the ceptere process
Ag*ee(*,y)Aqg,I#.

MAgllliatNT f [ABIOACTIVIff

Assay of Loe-energy gets galtiers (*.. 3. Lyon end S A Reynolds). Over
e period of tine data have been accaanlated ohicb indicate that "obsolete bote
coasting" invelviag simple ontrspolation of an ahaerption carve te sere
absorber dees net give as accerete result ebon a leo-vnergy bets emitter is
measured on e counter ohich has been calibrated eith e high-energy bets
emitter This ess predicted fer Ce** (0 31-Mev beta) by Zeoealt.*** Ramons
of the Health Physice Division has reported similar eheervatioae.1$} The
fact that the Co** absorption carve shave e ropid initial drop oee reported
by hotella/*) vheenploinod the phenomenon ia tarns ef the prosonce of e large
fraction ef lee-esergy electrons ia the apoctre ef beta eaittora of uecey
energy less then a9ca (0 SI Mev)

In the present eork, it oee initially observed that high-eoergy beta rays
aro ceeated eith about the seam efficiency. Typical ef these checked ere
RoR (1.1? Mev), No** (1 S3 Mev), and P** <1.7 Mev). The geometry of the
second shelf of the standard tabs support (Pig. S) ess found te bo 7.3 to t.it
by moans ef (1) National Morose ef standards MaOC sources, (t) similar sources
proparod by Zeoealt and standardised by alpha ceaetieg ef the daughter,
RaP,(>> and (1) P** ekoee disintegration rate ess dotsraised by cater imetry.* «>

<ex» e t. e., Aiselsfs *#»« Gsaetieg Piteg fed eteOee Csian gs»ll*r Guaitn fupiriasotsl
bole sn mte-pertula Arettsnag tff,ru (Bet-Hr, teas), sire (1;5'[ (IMS). P
<o> LaeSsrSala. S A, Prslieteesy Asps>rt ee Ms h»»etm > »/ Gseeti ifficleery
te Seittsrs, pltili iseseelistlee. mu. as. Ins.
Bsts 11#. S. a., tn set teas lapanti te tediaiAsoiitia, ire CUaolstir *1 Os* Silts.
Sou. SS. MM.
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With m Co** loirce ataadarditfd by coiacidaac* em tia|, tbe geooetry eas
found to bo 4 5 to «.«? or abeat |I.S tiooa looor. Nb* <0 IS Mev) «avo a
*till looor geooetry, approsinately AS. These observations koto lod to sach
procedares aa tka oao of "We** geooetry" for Sr** (I.S-Mav beta) assay, "Co**
scoMtry*' for Co** (O.IS-Nav bota) doteroiaatioa, aad Hb*' geooetry” for S"
(0.17-Wev bota) aaalyaia.

Tho abovesectioned observations led to aooo cariosity oboat tbo abapo
of lee-energy bota aboorptioa carves ia tbo rofioa of vary loo total abaorbor.
For investigation of tbia regie* a eiadoeleaa coaatar ooa ased, ohicb oaa
designed by It. L. Potenhoff, foraerly of tbe Chbeoietry Division.*** This
coaater ceoaiata of oo eater airtight cylinder, ia vbicb tbo aaa”le ia placed
near a aide-oiadoo type niadoatees Geiger tabo. Absorbers of varioas sisoa
are ooaated over boles ia aa iaaer cylinder ohicb ia located ao that absorbera
paaa beteeea the soarce aad the tabs. Tbho obola ayatoo caa be ovaeeated aad
filled oitb tbe desired gas or ased as a proportional flee type coaater. For
this investigation, a ceatiaaeas flee of o oiataro of ITS setbiae ia boliao
oaa paaaad tbroagb the coeater. Thia oiatoro ess cbosea for ita lee deasity,
aiace betas oast traverse a saall distance before entering tbe sensitive velaae
of tbe coaater. The gas absorption eos sheet 0.1 ag/ea*. la tho eeaaters need,
this aistare did aot give a voltage-coaotiag* rate platsaa, bat fairly repre*
decible ceeats eere obtained at a given voltage betting. Tbe scaler, Naclear
laatraaeats Model 142. famished a stable bigh-veltage sapply. The saallest
alaoiaaa absorber eos 0.S ag/ea*. (Wo "open eindoe" eas provided becaase the
fiald eoald be distorted.) Thbe geooetry eos shbeat 2M.

Abserptiea carves ia tbe loe absorber ragioa are given (Figs. 4, |, aad
4) for §**, Ca**, aad Co**. On each carve ia posted tbe factor, F#, by ohicb
tbe asaal atraigbt line estrapol ation oast be increased to egeal tbe vslaa
observed in these carves. The Co sad i sssples eere ooaated on varioas
tbiebaessos of polystyrene to deoeaatrata the absence of any bach scattering
effect. The aatropolotiea factor ia aacertaia for Ca** becaaao tho soarce
eoataiaed a little iooctivo Ca. It oill be aetod that tbe factors vary sbeat
as eoald bo ospected froa tho apparent geeootriea given by Co** sad Wb**
otsadarda described earlier. The half-tbiebaessos of the atraigbt pertieas of
tbe corves have approsiostely tbo valeeo observed for ead-eiadoo coasters.

<e¢) Clletas UO M w In Oraetes* «* ISM. O tSSt. O-IWt eeS MM *.
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Siace the M tM of calibretiea of ead-eiedee cavatera aitb katn aoarc
of varieaa beta aaergiea givea adegaate roaalto, little farther aerk of tbia
typo io plaaaed.

I-ray Ceaatlag (V. 3. Lyea). The apoctally doaigoad hryptoa-fi 1lled
Reaiadoe proportioaal cooatar far I-ray ceaatiag baa beea received. Thbia
eaaotar appaara to ba appremiaate!y 40* aara efficient far X raya tbaa tba
olca eaf ttafM hryptoa-fit led G| caaatara aaa baiag aaed. Neeever, tba
backeraaed af tba la aiadaa caaatar ia too tiara graatar tbaa that of tba aad-
eiadee typo, oad tbia factor oariaaaly lieita ata aaa. It ia hoped that tbia
difficalty caa ba everceee, parbapa by aabiag tba tebe aaallor.

! |

4* geta Proper!laaal Caaatar (T. N. Headlay), farther aapariaaatatlaa

aitb tbia iaatraaeat baa ceafiraed tba belief that, ia ita praaaat atpga af
develepawat, it caaaat ba aaed far ebteiaiag tba abaelate diaiategratiee rata

af aac lidea that eait lee-eaargy bbtas, aacb aa Ca** (0.31-Ha* beta).

OCTIVITIM Mill—

Cd la flapllte goala <G. V. Leddicette). Trace aaoaata af cadaiie* ia
viayiite raaia have baaa dataraiacd. After beebardawat, tba rdaia aaa placed
ia a beaker. Taoaty ailligraaa af Cd carrier aad S-ag gaaatitiee af tba
faltaaiag carriara eero added: fa, Sr, Na, aad W #. Tba aistare aaa treated
rapaatadly aitb eeacaatratad H,SO, aad IPO, aatil tba ergaaic aattar aaa
daotrayad. After adjaatiag tba acidity af tba eeletiea, Cd aaa precipitated
aa tba oeifide. Tha aalfida precipitate aaa diaeelved ia 4 A NCI aad acaveaged
farther after tba additiaa af fa, Pd, Sr, aad Na carriara. Cd aaa fiaally
precipitated aa C«P»HP0< H,0. Tba raaolta are .adeemed ia Table 4.

TUU 4

Cadeteo laalyaaa la flapltie gaaia
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Bare Barite la fltealae (C. V. LcMicetu ate 3. A. Iteyaelds). A ssaple
af "altra para" titaaiaa aatal satellite by N. Poa*ra>c« af tte Physics Dial*
alaa aas aaalysed altar hsaAsrdaeat far l«)tal rara aartb activity by tte prece-
lara al Rees.*** A esaariaa aaid4a stateard aaa baal ariai siacltaaeoasly, ate by
activity coeparisea, decay ate absarptiaa stteiaa, ate ceasideratiee af acti-
vatiaa erase-aactiaas tte falleeia« appsr liaits aara ebtaiaed 3a, i ppa;
la, Pr, Gd, Ha, Tb, La, 13 ppa.

Ob aafcisc tba rara aartb aaparstiaa. it aaa ebaerved that aver ball tbe
activity abicb caaa deva aitb this fractiaa aaa dee ta Sc** chick bad beta
pradaced by tbs (a,p) raactiaa aa Ti**. A siailar affect aaa alsa laaad ia
tba dataraiaatiaa af saall eaoaats al Ca ia Ni [Ce** aas laraad by tba (a.p)
raactiaa aa Ni**]. These obasrvstioss shea tte aacassity af eaasidariag tea

yield pradacta af beebardaeat af aajar caastitaaata ia activatiaa aaalysia

saaplas.
ANALYSIS BP BABISIMfBPCS
Badlal ted Baatiaa Aaalysia Aailiaa (3. A. fleyeelda aad |I. 1. Nystt*).
A aaaaal si lariaiaf tba carraat radiaisatapa aathads is bai*| praparad.
Refereeces pracadaraa, acceraciee, ate., aill be pravidad.

t1*1 (V. S. Lyaa). Tba aetbad praviaaaly described*** far tba assay al
praeaas aad pradact |*** solatieas, aaiag the high- praasara iaaisatiaa ebaabar,
ia aaa beiag asad aaclasivaly.

Cl* (V. S. Lyaa). C1* (as aaalysia agaipaaat baa baaa iastalled ia
Batldiay 3038. The calibratiaa al this apparataa aad tte avalaatiaa al tba
aatbad ia baia« carried aat by I. |I. fyett'a fraap.

*e'** (V. S. Lyaa). la caaparatiaa aitb Radiaisatapa Aaalytical Greap
parseasel, a factar ceavertiag fraa c/a af Ral** pica carrier DaCl, aa deter-e
aiaed by radiacheaical aaalysis ta absalata c/a af Ral** activity baa baaa
dateraised. This factar ia lar aaa aitb saaplas ecaated ea tba sacaad shell.

fa'**" (.. 3. Lyaa). Te'**" AO days) has baaa reperted ta ratara
ta *pa frnsd atata Ta,a* tbraafb eaissiaa af tea highly caavartad gasaaa rays

¥ KSif'ZIH'&Ji.Z' Jt &J7.
ct> tree* Bxt. " I*** *mm.-mi. «p. til., e. «e. *ol|f e. M.
. . SdM«ea« SMiriitti a*eee.
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o f oaergy 11* aad 34 Kev.<#) la ardor to aaaay tlii aaclide accarately tk«
cMiiniM coefficieat aad tka mmmmt at K ¢cM tanin fros each aicilad atata
esat ka karoo. Aaaav kaa baas atteapted ky X-ray afffiaiaacy deteraiaed far
Xa X-raya, a* ceeatiag aaiag a kaiiaa lilia4 eaaatar, aad X-ray%>X-ray aaia
cideace coeattag.A caiacideace ta X-ray ratia af 1.1 * 10 ' aaa farad, ekick ia
is agreeeaat aitk tka aaly prevtreaty dataraiaad valaa.<#> Tka valaa af 9. $4*
givaa far tka | caaveraiea caaffieiaat af tka 110-Kev (aaaa kaa aat kaaa
ckecked. Hoeever, aark ia ceatiaeia( ia as affart ta elecidata tkia decay

® C fekif

f«M (V. 8. Lyaa). A raeaat coapiaiat coacaraiag tka eateeat at Cm*4
activity ia a pile aait akipped fraa OWL kaa la4 ta aa asaaiaatiaa af tkia
activity. A otaadard aait at On (0.3 f af Ca irradiated far aaa aaak ia tka
OWM raactar) aaa diaaatvad ia HNO, dilated ta 3S al, aad aakaittad far aaaay.
Uaiag tka decay ackaaa aaggeated iafffiS400* *#> aad tka Seakcrg coapilatiaa,(">
i.e., b54* Kcaptare, 31* fl*, aad I1S*/!*, aaaay aaa aada ky tka aatkad af
akaalata kata ceeatiag aad ky raadiag tka aaaikilatiaa radiatiaa af tka
paaitraaa ia a calibrated kifk-preaeare iaa ckaeker. Agreeeaat kataaaa tka
tea aetkeda aaa vitkia 5*. Tka activity af tka aita aaitat pile diackarpatiaa
aaa appraaiaataly 130 ac total, wkick ia ia agraoeeat aitk tka catalageo valaa.

Ca** (G. V. Laddicotto aad 9. A Reyaelda). Ca** pradacta arc aaalytad
far Ca** eaeteet (aaaay) aad far parity. (Specificatiaaa rageire laaa tkaa
0. I* iaparity.)

Tka dcfraa at parity fraa kigk eaergy kata aaittara aay ka aatakliakad ky
tka alaaiaoa akaarptiaa carve teckeifee. Saaplaa caoatiaf at laaat 10,000 c/a
are evaperated aa 1-ia. aatek (laaaaa, aaaatad, aad created aa aaaal. Tka
caaatiaf rata tkreegh aa akaerker at tkickaaaa 00 ta 100 ag/ca* akaald ka laaa
tkaa 0.1* af tka iaitial rata.

Tka parity aitk reapect ta laa-aaargy kata aaittara ia checked aaiag tka
gealitative ackoaa gives aadar "ldeatificatiea af Redtealeacata* aa p. 47.

Tka Ca** aaaay aay ka dear ky tka aaaal aatkad af "akaalata kata ceeat
iag"<,* iavalviag avaparatiaa aa a l-ail palyatyraaa fila aad caaatiag aa a

<> ka. f.c., «ac a»>».n.«,jaai> t, *aNH ara»e» m tmttm,"Pta». Gn. re. car <i*tv».
(My SHIlatl ki«N mi atmai>»a». jh«Ua fMe, VB €»»ee(ee tea (NW).
(1«> wmMac# * ».| vac Ibm. I., -tai. mi Ua*"* Im . gfed Up*. ». CSC (l«ee>.
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staadard ead-eiadee coaatar, asiag tka *C*H geeactry.*** Heecvar, if tka
Malarial ia af laa specific activity (produced ia tka OUNL reactor), aora
accarata raaalla ara aktaiaad ky a radiockaaical eetkod.

If tka predact aaata parity apacificatieaa, tka direct precipitatiea
aMtkad ia aaad, iavolviag additiaa af a kaaaa aaaaat af Ca carrier, aeetrali-
aatiaa aitk aaavata, aad pracipitaliaa aitk aataratad aaaoaiaa aaalata. Tka
precipitate ia filtered aff ky aaaaa af a seal! tarad filter paper aa a Nirack
faaael, driad aitk elcekei aad atkar, aad eeigked aa CaCa04*HaO ta dataraiaa
recevery. Tka aaapla ia tkaa eevered aitk callapkaaa aad coasted.

If a aaapla caataiaa aigaificaat aaaaata af activitiaa atkar tkaa Ca, tka
felleaiag precedere is aaad far aaaay: Ta tka aaapla, ataadard Ca carriar ia
added as aall aa keldkack carriers far Ag, Ca, Fa, Na, P04, aad S04. HS aad
(NH4)aS pracipit atiaas ara aada. Tka aelatiea is acidified aitk NCI aad
koiled ta reaeve HaS, aaaaaia ia added far aaatralisatiaa, aad Ca ia precipi-
tated ky tka additiaa af a aataratad salatiaa af saaaaaiaa aaalata. After
ktiaf sacked tkereegkly aitk aatar, tka precipitate is dissalvad ia dilate ci-
tric acid.* Be aad Sr keldkack carriers ara added aad tkaa precipitated aitk
feariag aitric acid ky tka precedere af Creaks, Headley, *e¢ el. **** Tka eeper-
aataat is evaparstad ta a aaall valaaa, dilated, aad tkaa aaatraliaad aitk
aaaaaia. Calciaa ia precipitated as tka eralata, aaigkad, aaaatad, aad eseated.

la ardsr ta dataraiaa tka affact af aal f-akserptiaa dee ta tka calciaa
oaslate precipitate, a large aaaagk aligeot af tka aaapla aaa aaad ta give a
eeeatieg rata af several tkeasaad eaaata par aiaata. Sefficieet carriar aaa
added, aad tka calciaa aaa precipitated as tka aaalata asiag aaacseiea aaalata.
Tka starry aaa tkaa treesfarrad ta a 40-el ceetrifage taka aed kept ia eatiaa
aitk a aagaatic stirrer ckile variaaa aligeeta (IN A, SOO A, ate.) acre
traasferred ta tarad filter papers. Tka precipitates ears sacked aad driad
ia tka asaal cay, eaeetad, aed caaatad. Tka caeatiag rata cerrected far yield
eee platted agaiaat tka eeigkt af calciee m ai ate ia tka aaapla. Tka raaaltiag
carve ia givaa ia Fig. t.

Ueiag tkis carve, a facter far tka akeerptiea affect af a givaa aaigkt af
aaalata caa ke eataklisked far eerrectiM ef tka aaapla caeatiag rata. Care
ractiaa east else ke eada far tka affect af added akeerptiea 4mm ta tka eiadec

e» &.t T. a., a. a., >n. a. a.. *& iifedMit a, ai «Ami af
Var(m * h [ITM _h S\NH*. & M infla tiiw I QM. M *rif Orvfrn far Fan '
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tkickttil of til* t*b« lined, the air frap between the aaBpl* and til*

counting tab*, lid tb* cellophane waed to cover tbo aiapli.

Since Ca4* abaorption curvaa are typical of a hooogonooaa bota radiation,
it fallow* that wear amat of tb* abaorptiaa car** tb* aaaal lagarithaic e*-
praaaieaa eaa be eaployod in a aanaar aait* analogous to tb* traatBeat of
radioactive decay. Thbhaa if A, ropreaoata tb* iaitial activity, tb* activity

4 aftor paaaaf* through a tbirkaoaa » of abaarbar, ia given by

T

where n ia tb* abaorption coefficient. la a wanner analogous ta tb* axpraaaioa
*u m 0.693/A.

M *ay b* r.lated to tbh* vale* of tb* tbicbaaaa, 4%. r.qairad tab.lv* tb.

initial strength by tb* relation

dM * 0.693/m

Froa tb* observed half-thick**** valwa af 5.90 ag/co* ia alaaiaaa, tb*
factor* far abaorptiaa correction ia Table S bav* been calcalatad froa th*

aaproaaion giv*a above.

Th* applicability of tbaa* factor* vaa teatod aaiag a aaapla af high-
specific-activity (HSA) Ca** af loo inactive Ca content (lean tbaa 0.01 ag/al).
Tb* aaapl* van dilated ia 1 H HNO(. Aliquot* war* placed on 1-ail polystyrene
filaa and evaporated ta dryness. Tbh* aaaplaa war* then calcalatad aa tb*
baaia of tb* r*aelt* af aa alaaiaaa abaorptiaa cerv* aad «xtrapolation throagh
5.5 ag/ca* of added abaorptiaa (air gap aad window tbicbaaaa). Tb* raaalta of
faar aaaploa treated ia tbia way indicated aa abaalat* vale* of 1.90 * 10*
«/™Nol.

Another awriaa of aaalyboa waa run oa tb* m**e aolatioa, ia whbicb tb*
addition af carrier waa sad* aad tbo calciom oaalat* waa new*ted, counted, aad
tbo* carractod for aal f- abaorptiaa «ffacta of tb* oaalat* and added abaorptiaa.

Tb* raaaltn aa tbaa* aaaplaa indicate 1.90 * 10* c/"ol.
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a4 1474 a4 S aaa
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Tl*44 (T. H. Haadlay). The assay af pars Tl saaplas is dans by avaps*
rating aa a!igaot of tha ssaplt ta dryaasa aa a this palystyrsas fits sad
raaaiag aa alaaiama absorption cars#. Tha rasaltaat cares atll hava a alight
upsard trend ia tha ragion of thiaaar ahsarhsra, aa (aaaMia, aad a half*
thichasss af abaat IS ag/ca*. Fitrapolation af thia liaa ta tars abasrhar aad

carractiag far gaamtry aad dilating sill giva the disiatagratiaa rata:

satrrsUtsd rains m dtlstiaa factor m ooraeluing factor

ac/al =
aa aaa a a a 0O ases a*a a a
aaa ass a a a a aa as
a a as a . aa a a ee a - a a
aaa . 4 ass a a a a a a as
aaa aaa aa a . a a a a a a



la tMti«| IIM parity of TI*** prodect, « wild* M* ekich depciii apoa
the attractioa af TlI*byiitkiiaM fraa aa aaaeaiacal cyaaii* aalatiaa ia aaed.
Pb, Hi, ead ataaaasa tia accoatpaay thalliae ia thia aeparatioa. If their
praaaara ia aeapected, farther aaparattaaa aill ha aacaaaary felloeiag tbc
eitraetiaa. TV# aatractiaa ia aaifi fraai NCI eith ethyl ether after eoaveraioa
af Tl4 ta TI*4.

Specie |l Jteafeafa; (I) Eitraetiaa aoletieat Mil IS al af 10% KCN fela-
tiaa cad 20 al af Sf aaaeaiaa citrate aalatiaa aith S3 al af ceaceatrated
aaaoataa hydroxide aad thea add 4SO al of aatar. This aalatiaa ia aaad ta
aaatraliaa acid aad provide the prapar pH (9.S to 10). (2) Dithisoae aalatiaa:
Oiaaelve MM i 1 mg af dithiioae ia 100 al af chlarefera.

Practdarr: Place aa aligaet af a aaatral aalatiaa af the aaapla coa-
taiaiaf cheat 10* dia/aec ia a 60-el aaparatary faaaal, add aeveral drape af
hydroaylaaiae hydrochloride ta coavert thalltaa ta the thalloaa atatc, IS al
af the aitractioa aalatiaa, aad 0.S al of caacoatratod aitric acid. Add
dithiioae aalatiaa, 3 al at a tiaa, ahakiag the aaparatary faaaal after each
additiaa aatil a alight parpla tiage ia aoticed ia the chlarafora layer. (The
parple tiage ahoea that aaeegh dithiioae haa haaa added ta ceakiae aith the
TI1.) Separata the aqaeeea aad chlarafora layera.

If Bi, Pb, or Sa ia aaapected af beiag preaaat, evaporate the chlarafora
layer ta dryaeaa aad take ap the raaidao ia IS al af 6 H hydrochloric acid.
Add aovaral drapa af 30% hydragea peroaide aad hail ta ceavert Tl4 ta TI*4.
Caal aad traaafer ta a 60-al aaparatary faaaal. Shako far 1 aia aith aa eqaal
volaoe af ethyl other previeeily ahahoa aith S H hydrochloric acid. Eitract
aith too aora portiooa af ether aad coekiae the ether aitracta. Eiaaiaa the
agaeoea phaae far iaperitiea by avaparatiag ta 1 al aad fiaally traaafarriag
ta a aatch glaaa aad avaparatiag ta dryaeaa. The aatch glaea ia aoaatod aad
caaatad for Pb, Bi, or Sa iaperitiea.

If aa appreciable aaaaat af iaperitiea haa beea foaad, tha ether phaae
aheatd ha aaed far oatiaatiaa of tha TI*** caatoat, hat if thia ia ta he doae
care aaat be takaa ta aaha all traaafera gaaatitative.;

Place the agaaoaa layer ia a SO-al beaker aad hail ta dryaeaa. Add 10 al
af caacoatratod aitric acid aad agaia bail ta dryaeaa. Repeat thia atop

(M) Baalell, B. a.. CW leriaefric ItttrtiM liM </ Tree** mf gtfel*. IM trttltm , Bn twl, tVM.
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iffcnl tiw>« t« reaote orgiaic aalttr aad tkai r»4ae« solids (CeaCioa;
Tins alwaU bo doss is a aall-uatilatad hood hocsoar of HTK fasts.) Fiaally
trsasfrr the rosidae to a aatch gloss, aslag aosll portloss of coacaatratod

aitric acid, ovoporate to dryaoas, sod oooat for coaatiag.

This aooat wall mama the iaparities (if aay arc present) oath tho ex-

ception of Pb, Pi, aad ataaaooa tia. Froa tba coaatiag rato oatiaato the
aaoauat of iaperitias. If doairod, aa alaaiaaa absorption carta aay bo roa
for a cloaor approxiaatioa by extrapolation to taro abaorbor. If ioparitioa

bayoad speciftcatioa are foaad, they ahoold he idoatifiod to aid is farther

parificetioa of tho prodact.

IN Cd' "»e (T. N. Handley). This aactido oaa assayed by ahaolata beta
coveting. The parity oaa checked by osaaiaatioa of the rosidao after dithitoae

aatractioa of Cd.<is>

ma** gad mal4 (T H Handley). la aaalytiag saaploa coataiaiag oaly Ms

activity, the folloeiag procedure is aaod:

Aa aligaot anitable for cooatiag is evaporated to dryaoas oa a polystyrene

fila 1 ail tbich amaated on a standard coaatiag card ohich has a 1-is. hols ia

the coatar. Aa alaaiaaa absorption carta ia ran aaiag aa ead-oiadoe tabo
filled oith helioa-alcohol, ohich oill coast tho of Ha*1 aad not tho X raya
of Ha*1 aad Mb*4. The gaaaa ceapeaeat of the carto ia aabtractod aad the

oeaker coapoaoat extrapolated to tore abaorbar. This extrapolated taloo is

aaod to calcalate tho Ms** coatoat ia the follosing aaanor:

ac/ai —_—
pssaairy i « ISa*0 s>?m

shore the fraction 0.35 ropraaeata tbs ISt positron decay path.*14*

Tho gaaaa coaat of tho aaaplo in dotoraiaod either aa a pipetted aligaot
or oa the aeaated snapla by catting oat tho circnlar polyotyroao fila. Eitbor

is placed ia a SO-nl laateroid tabs aad aeaaored oa tho goaaa ion thaaber.*1’ *

<I>) SsaSell, «p. cll.
(1S) ktk,t] mm* Perlots, eg. cit.

(1f)  Jmrmmm ami Overcm. sp. cil.
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Calculttion of Mn** Conttnl

(1) Correction for M

rutKarforda of Mi** found par at a relative efficiency of Ifc*3
m eorr e
rattierforda ef Co** par nv

rutKarforda ef CaM per nv a reading in av a dilation factor — at carr. for Mi**

rattier forda ef Mi*4 o
relative efficiency ef Mi*4

ratKerferda per al

mc al -

If | ainganaac sample contains inpuritina, the following leaa exact
procedure nay be need Manganese is oxidised to MnO, in acid solution by
potassium chlorate. *,,J The purified MnO, is first aieasured for Mn** content
by counting the >8} emitted and for Mn*4 by measurement in a high-pressure ion
ehanbar. (A correction is made for Mn** found.)

Procedure

1. Take an aliquot estimated to be suitable for counting and placa
in a 50-ml glass centrifuge tube.

2. Add approximately 10 mg of standardised Ih carrier and about
2 sg of each of the following holdback carriers Cr, V, Ti, Ca,
Fe, Co. and Ni. Add a volume of concentrated UNO, equal to
total volumes ofall the carrier solutions plus the sample volume.

3. Boil and cautiously add several crystals of KC10,. Wait after
each addition for the evolution of gases. Continue until pro*
cipitation of MnOJ is complete.

4. Centrifuge and discard supernatant. Wash MnOs twice with hot
concentrated IINO, by centrifuging and decanting supernatant.

5 Dissolve the MnO, in about 2 ml of concentrated HNO, and add
dropwise to the solution about 2 or 3 drops of 30% 11,0!.

i. Again add holdback carriers aa in step 2. Boil to decompose
H,0,, and add concentrated HNOJ to restore volume to approxi-
mately 1S ml.

7. Repeat steps 3 through 6 at least twice.

(1S) rataaa. U B-, .Veit’> St0ided Mttkod- #/ Okvaicsl Amalym. fas Boatraad. On Tart. ItSS.

#e ere a11 aa’
* a 44 ea .
ae a aso aae a
see a aa aa e a
1. a aa aa
ama as aa a ao



8. Repeat steps 1 and 4. Aftar the MnO, la washed, wake a slurry
uainfr about 1 wl ot distilled eater and transfer to a porcelain
dish with a trcnsfwr pipet, taking care to transfer as wnch as
possible.

9. Evaporate to dryness and ignite the MnO, te MQjO,.
10. Tranafar to a tared watch glass, weigh and wownt for rounting.

11. Count the aawples, using the procedure recommended for analysing
aanplea containing only WMh activity. The results are calculated
in the sane nanner.

Cal*’ (1. A Brookabank) A method involving ion eschange is being
developed for the separation of Cal,T. (See "lon Eschange and Chronatographv
in Radiochenical Analysis,Np. SI.)

ANALYSIS PM MAVY KLSSCNTS (,4Pe te ,€°)

Pnlnalaa (F. L. Moore) Previous workers**** have observed that LaF(
carried about 82% of the poloniun from 2 If UNO, and less than 0. 1% frow 2 If
HC1. Since the LaF, technique is well known at this laboratory, the conditions
under which naxinun carrying could he assured were investigated using Po*"
tracer. It was found that

I Using 1.25 to 3.00 ag of La(lll) in a 2-ml volume of 1 If UNO,,
90% or wore of the poloniun waa carried by the LaF, precipitate.

2 The carrying of poloniun hy l.aF, waa decreased when the nitric
acid concentration waa increased above 1 If.

3.  Very narked decreases in the carrying of poloniun by LaF| were
observed when the solution was nade 0 5 If in HClI and | M in
HNO;j.

4. Bismuth interfered (RiF, precipitated).

5. Polonium plated out somewhat on the platinum stirrers, plating
occurred to a greater degree when glass stirrers were used.

In view of the above obaervatiens, it was thought desirable te conaider
a solvent extraction method. Previous workers**** found that eelontun could

(') Utllst, U 1.1 see Bslearla. |. » IttKiiM ¢/ lilmim m Pieleetee Setsties*. CfcUa«e U»p«>t
cm-tea™ (fair Ir. im<).

(*) Brews, B. A., sad Vaa Viable. 0-+ fieialtaa sad Pari/icatiea of frotarliaias froa VraaiaaOri
Residues, Chlcsua B*ea-l CC 1SSI, p. I* (gab. IS. IMS>.



be extracted froo (1) a strong HCi Median eitk dtisopropyl ketone, (2) a
HNOj-NCI solution eith dtisopropyl rsrbtno , and (1) a 6 K HCl solution eitk

dnaopropyl carbinol.

l,Laing diisopropyl carbinol as the ektiactant, the effects of tbe fol toeing
variables on the polomua recovery acre studied: (1) HNOj, HCI, and HC1-HNO,
coneentrat j"ps, (2) tiae of eatraction, 13) volume of solvent used, and (4)
interference fros bismuth, aluminum, and copper. Details of this investigation
will eventually be published aeparstely. A recovery of about 99V was obtained

when the procedure outliaed below was tsvtf. (This Method csn be use remotaly.)

Proctdurt

1. Adjust a suitable aliquot of the aanple solution to 6 If HCI.
(The concentration of HNO, should be less than 1H if possible.)

2. Add a volume equal to twice the sample volume of diisopropyl
carbinol (previously shaken for S nin with an equal volume of
6 If HCI) and extract S Min. Allow the phases to separate.
Drain the aqueous phase into another separatory funnel and ex-
tract again. Combine the two organic phases and centrifuge for
2 nin.

3. Tranafer an aliquot of the organic phase to a platinum or stain-
leas steel plate, dry under an infrared Ilamp or a hot plate at
"low heat,” and count rn an alpha proportional counter. The

plate should not be flawed.

Since it waa found thst t'le solvent extraction method was satisfactory,
the plating methods described in the literature were not investigated. These
methods require preliminary separations, special equipment, hasting during

plating, and several hours frr one analysis.

IM.NTiriCATIVN W ®mAIIMLRVCNTR

HillU tlfi Aaalyala Scheme (T. H. Handley). A general scheme has been
developed for examining radioisotope products for iaqiurities and for identify-
ing unknowns. This scheme applies in a general way to all isotope products
but in special cases it must be modified depending upon the chemical and
physical properties of the product being examined. The distribution of the

elements in the scheme is shown in Table 6, p. 50.
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In ipfrul eases it may be advent ifroui to use a procedure in ehnh 1%
product aay be it|iiratt4 in one or too atopa froa practirallv all otbar
ataaaatai for eaaapla, tbo rit rartion of fl by ditbitoae folioood bv otbor
Mtrartnn, attraction of Zn by dithitoao. ar aatractioa of aickal dtaotbyl*

Lundoll and Hoffman,<*** and other taata oa qualitative and quantttativa

methods nav be consulted.

An aliquot of tba aaapla of suitable aiaa far counting ia evaporated to
drvnaaa on a 1-in. natch glass and nouated ia tba coavaatioaal aaaaor far
counting ia an end-eiadoe G-M counter. An al bii
plottad, and analytad for ita coapoaanta The apparent eaergiea far tkaaa
coaponeata obtained fraa tba bal f-tbieknaaa may he compered oith those reported
in tba litoraturo for tbo product beiag examined. For nuclidee oith coaplei
decay icheaea, it ia advantafooua to build up a aat of reference absorption
curveo obtained froa sources known ta bo pura. Tha curve obtained froa the.
aaapla of unknown iepurity ia coopered eith that of tbho carve obtained froa a
aoarce of the aaao nuclide knoen to bo pure. Thus it ia poaaibla to fled ia-
puritiaa of tba order ofsavoral par cent providedtbo balf-tbicbnoaaaa ora
aafficiently different. Aina, the aoounta of the various <coapoaeeta are
coapared ta tba total counting rate at aero added abaorber, and obon these

vary froa the proportions in the pure source, it aay correctly bo annuaed that
a aijrmficant aaount of iapurity is present. However, this can b* done only
oben counting condition! are identical for the unknown and the knoen. For

farther verification of conclusions drawn froo the above diacuaoion and the
procedure following, a decay study of the gross oount used for absorption
studios aay be begua. Because of the tiae involved, it any not be possible to
conplete this study.

Procedure. An aliquot containing an adequate number of counts per aiaute
is placed in a 50-al glass centrifuge tube. The site of the aliquot should be
each as to obtain 200 c/a of any single iapurity separated if it is preseat ia
aanaua allowable aaount. thus enabling an absorption curve to be run m a
raaaonabla length of tioa. Add about $ og of each of the following carriers
Ag, Cu, Fe, Co, Sr, end No. In soil instances, it ia recoooended that the

(1) Sawd*Il, #p. fit

<M) Www, A A, iU m»e». |. C., Ab5y,f,a a/ (huinative Aulgvm /ar |A« Rare flratal,, Uaraiilaa.
Saw Tarkm IMS.
(SS) LonuUall, 0. A f., aaS Saffmaa. J. |., Oalltar, a/ gafked, a/ Ckaatcal Saalyil*. allay. U»a Tark.
ISSS.
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earner b« added for that eieswat ehuh tbt product, elieinating
or* of the ahoy* camera, depending on which group the product eleaeat fall*
a.

Group | If chlorides are preaeat, aake the solution alkaline with

NH4()M to eaaara suing of Af carrier and activity. Make acid eith concentrated

HClI and boil for aeveral ainutea.

Centrifuge and decant the aupernatant, retaining it eaah the precipitata
teice eith 5 to 10 si of diatillcd oatar. Finally add 1 al of diatilled eater
aad aake a alarry. Lining a tranafar pipet, transfer thia to a 1-in. satch
glaaa, evaporate to dryaeaa, and aount for counting. Run aluainua absorption
curvaa and etart decay atudy if there ia aufficient activity. This applies

also to the subsequent groupe.

Group Il To the aupernatant froa Group | of about IS al voluae add 3 If
NH40H aloely until a precipitata begins to fora, then add 1 al of concentrated
HCl and heat to boiling. Pass H,S through the solution for several ainutea.
Centrifuge and decent the supernatant, retaining it eaah the precipitate
teica eith S to 10 al of diatilled eater, centrifuging and dacaating each
tiaa. Add 1 al of diatilled eater and sake a alurry, tranafar te a eatch glass

aa for first group, evaporate to dryness, and aount for counting.

Group 111 Transfer the supernatant to a SO at beaker and boil to re-
aove H,S, add 2 or 3 drops of 30t 11,0,. and boil again. Add concencrated
NH40H until precipitation begins, then 1 al aore. Centrifuge and decant the
supernatant, saving it; eaah precipitate eith S to 10 el of distilled eater,
aad finally, using 1 al of diatilled eater, transfer as for Groups | and II,

evaporate to dryness, and aount for counting.

Group 1V Pass H,S through the supernatant froa Group 111 tor several
ainutea, ceatrdfuge. decant the supernatant, eaah the precipitate, and trans-

fer, evaporate, and aount aa tor other groups.

Group V Acidify the supernatant free Group IV eith HCi, boil to reaove
hydrogen sulfide, and finally aake just slightly alkaline ta phenolphthalein
and add 2 to 3 nl of anseniun oxalate. Let stand for several ainutea and
centrifuge. Decant the aupernatant and save. Wash the precipitate as for

ether groups, aount. aad count.

O e oo
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Group VI Evaporate the aepernataat to drynees and roaove aaaoniua
aalta by fleeing Taka up the reaidue in 1 el of dilate HCl, tranafer to a
eetch glass, evaporate, mount, and count.

The froap ia ehich the product nuclide falla ia not counted, of courae,
btcauae it eill be too "hot." For further aeparation within thia group, eore
camera are added and aeparationa are aade using the general techniquea
already deacribed, but it will not be neceaaarv to do thia in a preliminary
examination. Detaila of aeparationa uithin the froupe ere beyond the acope of
thia paper. If the activity in any ather group ia appreciable and analyaia af
the abaorption curve ahowa that it ia not the product nuclide, the decay ia
folleved for at leant one half-lifa, if tiae pernita. Froa data than accumu-
lated the ia”urity activity preaent ia poatulated and the aaount eatiaated

Thia precedura ia atrictly Ilimited ia ita acope and aeveral broad as-
auaptiona have been aade. Coapariaona of the product nuclide and any ia-
puritiea are aede ea a baaia of counta per ainute and not diaintecratione.
The fallowing factora have not been coaaidered: (1) the diaintegratioa
acheaea, (2) the efficiency of counting the varieua radiations, (3) aelf-
abaerption, (4) back-acattering, and (S) poaaible loaaea during aeparation.
It ia atrongly recoaaeaded that, in using thia procedure, it be kept ia aind
that it ia a qualitative and not a quantitative aethod.

Activity ta Irradiated Voter (G. V. Leddicott*). A sample of water from
an euperisMatal wait was subaitted by the Naval Reactor Division of ANL. By

aeaas of qualitative teats, the following activitiea acre detected: Sr**,
Vn**, P»»y Ne**. and Si»*.

IVN tXCNANgg AN* CNM AIMIANI IN VAVIVCVUICAL ANALYSIS
lea Kicheage

V. A. Prookabank

New lea-exchange Laboratory. An ion-exchange laboretory has been equipped
ia Puildiag 3004. Thia laboratory, bacaase of ita prouiaity to the ORNL
reactor, was also equipped for work with short-lived isotopes.

The equipaMut available for ioa-exchange work includes:

(1) A atoaa-jacketed coluam for rare eartk analysis.(**>

(1) meeella, 0, a.. |[Ww*>BvVM. |. B., e Tfc* li<kaa* U Itfiil,* e» Um free M«mh kliiln~St
Ors*a>c (eelit*™, IV. tit StftiiliM «( tkt VtrriwwOrwwe Sara Bar«ha,**Is. Ckrm Me. 7 IS .
IMS (!e#1).
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2. Two conventional "64" scaling circuit* fitted with Streeter-Anet
SCI-10 printing recorders and Microflex tining aechaaisns.

3. Two logarithnic connt-rata netars, continuously racording two
points on a sin-point Brown recorder.

The counting and recording equipaent will handle four column independently.

A 4n gnaaa chanber with a 300-cycle vibrating-reed electroaeter feeding
one of the points oa the Brown recorder and a 0-762 "64" scalar feeding a

five-pen Esterline-Angus recorder ia for use with short-lived activities.

eanritlea ef Alkali Activities. The procedure previously reported(M>

has proved feasible only for the analysis of traces of alkali aetals ia the

presence of bulk quantities of other alkali aetals. When certain other aetale
(e.g., Mg or Al) ware analysed for traces of alkali aetals, overloading of tka
resin occurred. Therefore a saarck was node for a resin which had enough

capacity to retain the bulk aetal and which would allow a rapid elution of the

alkali netala.

Beukenkanp and Riennn(,T) used colloidal Dowex-SO for the aeparation of
Na and K froe each other end froa Mg. Several runs were eade using this raain
(bed site 6.44 ce* by 20.9 ce, flow rates of 0.4 to 1.0 al/ain/ca*. and HCl
concentrations of 0.4 end 0.75 H as eluents). Good separation of Na and K was
obtained but the pairs K Rb and Rb-Ca showed overlapping. Further exporineate
are conteeplated.

Analysis ef teste teletlees far Ce'*7. teste saaples containing balk
amenta of Na and K any be analysed for Cs1*7 using the standard radiocheeical
nethod.<,,) This nethod is, however, potentially hasardous because the swb-
eitted aaeples contain organic natter and an addition of perchloric acid ts

required.

An ion-eschange nethod could be used for the separation of Na and K froe
Ca if the conditions under which Na and K would be eluted frow the colunn be-
fore the Cs had eoved very far down the resin bed could be deteraiaed. The Cs
conld then be backwashed with a eininun loluae of eluent and the eluent
analysed for Cal*7 asing the chlorostannate nethod.<*e>

(»e> SéawagaSawS. S. A.. "«oU >itiaa al laa Backaa*. la Saeiaakaolaal tealrala,” OUaL-SST. eg. tit,,
L[]

(ST) Ba™aaSaos. J.. &S etaaaa. ST. ft*.. <#OakKralaatlaw al SaSlaw aa« galaaaiaw. ta»laflae laa-as-
«Bawra Saparal laa. e Snat  Ch«a. St. SSS <WM).

(SS) SaxwaMa. t. S., Racist Aadiaiaatapa galbadi, aa*a* 1latea oawaal, IMS.
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Several meell colaaaa (1 cm by 14 ca) eere prepared, each containing 10 §
(dry weight) ot 111*100 (80 to 100 scab). Rena eere eade aiealtaaeoealy uaing

Na" ead Ca, T tracera. The reaalta are liated ia Table 7.

Perfemaaa mi Ca Separation Celaeaa

_ COLUMN 1. couid 1i. could i.
iLworr . i
8.1 1 MCl o 1HH « # IMBI
Flow rat* (al/otal/ea*) 1.4 1.1 14
Tina far Na*' elatiae (br) t IS 1M o «T
Appreciate*travel af Ca,4T daring tkia
1 t 4

Theae reaalta indicate that 0.1 H HCl eeeld elate Na and K free the
colaen in a abort tiae without tbo Ca aoviag ao far aa to roqairo exceaaiva

volaaw of 6 N NCI backeaab.

To aako tba procedure aa aiapla aa poaaible, tbo ioa-oxebaafe colaaaa for
tbo reetiao aaalyaoa will be prepared by tbia group. Ca carrier will be added
to tbo eabaitted aaaplea before tba aaalyaia ia began in order to aeaaare
recovery. Thbe roaorvoir for the olaent vill be graduated, and the iaatractioaa
will call for a certain volaaM of olaent to be ran tbroagk the colaaa. Free a

aecoad roaerveir, entering at tbe bottoa ef tbe colam, a known voleee of 6 H

HC1 will be aaed aa backeaaK and the aaaplc will be collected froa a aide ara
jaat above tba roaia level. Tbo volaae of tbe eleent will be eeaaared, and
tbe Ca will be detereiaod radiocbeaically.

Experieenta ere ia progreaa to doteraiae (1) aaaple aise, (2) aaaplo pro*
treatamat, (1) optieaa voleae of acid to aae, and (4) tbe behavior of other
iaotopea present (Sr*#-Y*#, Tr ~-Nb** Rul##, ead U) and tbe recovery of each
of tbeae eleaenta in tbe backeaab.

mara lartb Separatleae The ateaa celaaa baa beoa aaaeabled aad tbe

reaia bed ia beiag degaaaed. Saaplec of Dy, La, Ta, aad Th are to be aaelyxed.



V S Lyon

A (iterator* awrvoy an the subject of paper chroaatography haa indicated
that thia process Might b* sssd as an analytical rsdiecbsaical aathod. Ila
gsasral, aitturea of partially aiscibl* organic-water solutions ar* used Tbs
separation dspsads apoa tbs difference ia partition bstossa tbs aobile phase
and tbs water-sstaratsd cellulose The data are recorded in tbe fora of A/

values where A/ is defined by the relation

diataece traveled by iea
L ] e | - —
distance traveled by liquid froit

Af
T* ascertain the vale* of this nethod, tbe following procedure was waed
ia preliaiaary studies: To a atrip of filter paper approiiaetely 25 ca long
aad 5.5 ca wide, 5 to 20 K of the radioactive aolwtioa wee added approiiaetely
3 ca froa the sad of tbe etrip. The paper was suspended ia a glass cylinder
coateiaiag a few ceatiawtera ef specific solvent ouch that the last ceatiaeter
of the paper was i1aaeraod ia the solvent. The cylinder was stoppered end the
solvent was allowed to diffuse up the paper. After tbe liquid front had
advanced aboat 20 ca, the paper we* renewed aad the diataac* of travol of the
liquid waa narked After drying, tbe paper was cosated using a slit-window
coaater. Fairly sharp separation seen* possible.

Using Co** and Zn*" and a solvent aiatnr* coataining 50% batanol, 10%
acetic acid, 5% acetoacetic eater, and 35% water, studies bav* boon begun on
the effect ef cerrior aaterial on the Rf values. Preliaiaary data indicate
that there is an increasing change in Rf aa the carrier contained in the
active solution ia varied froa less than 1 to 100 K.

It 1a planned to continue gathering Rf values for active ions, using
varied solvent aiaturea. In addition, it is planned to atteapt quantitative
separations using filter pulp colunna.

SOLVENT KXmCTIMI

Eitraetloa of Aalaa ceaplasea (F. L. Moore). Swith and Pag*/1*~
utilising the principal that aqueous-insoluble anises fora the corresponding

<»*) jeitk. S. L.. *04 Fat*, f. S., “ Tk* AtiS_klaeiou F**e*rt I*e *f l«*e-*fc*t* SllefcuilU tala**,"
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aaine salt* thick art. in general, inaolubie in water and preferentially
extractable into organic aolatioaa. developed the following aethod to effect
anionic aeparations- A known quantity of acid waa akaken with a alight excesa
of a SI cklorafora aotwtion of an aaine. The organic phaao waa than "stripped"

witkoxcoaa NaOH end both aqueous phaooa wore analytod for iona of the acid.

An investigation of thia aothod waa begun with the iaaodiato goal of
developing a separation for phosphoric acid and extending the work, aa tine
allowed, to other anionic separations and to anionic radioactivity soparationa.

This work haa boon in prograaa for two quarters.

Nino aaine reagents waro tasted for the extraction efficiency of HC1,
HNO,, H,S04, and H,P04. One-ailliliter staples of 1 N acid wore used. The
boat extraction officionciaa wore obtained whoa tribonxylaaiae and aethyldi*
octylaaine ware used. The results aro given in Table S Blank extractions

with CHCIj (no aaine) indicated that negligible quantities of the acida wore

extracted.
TABUt -«
Acid attraction
ACID rXBUCTTO* (ft)
AMINK
MCl HNO, h, pod
Trihsaiy 1 S0 *e 0 1S
Msthy Idles apt to M I *T.f 74.s

* Averse* *f st least iso dstersnsatioM

No atteapt was aado to extract the acid reaaining in the aqueous phase.
In Boat cases, this represents the alight solubility of the aaine salt in the
aqueous phaa” and it ia aasuaed that the reaaining acid could be reaoved by an

additional extraction with CHC1,

While of no value for extraction of H,PO,, it is interesting to note that
tribentylaaiue any have applicction in extracting certain anions froa sulfuric

acid solutions.
SS

Ki

2 ™ i .% oo a o . a o
¢ af 4 a’a a a aa .
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It observed that tbs ostractioa sf H,P04 eith aethy ldioctylaaiae
(IDOA) s«esed to vary with tbs agoeoea volaoe seed. This oss checked ttperi-
aeatally (Table 9) by perferaieg a series of estractioas ia ekich tUe egeeoaa
volaoes eere varied ekile the H,P04 coscestratioa aad the valeoe ef CHCI,
containing a alight escess of IDOA eere kept cesstaat. The orgaaic phase eaa
7.6S si ef CKIlj coataiaiag S al of IDOA Five-oisete ostractioa periods sore
selected arbitrarily

TABU -
AQUMIS \ZDINA
UM mFC NHUCTID (t) e
S IT. 1 4*o»— pboco eleedy. cleared
a 4 S W oo diletiee
S 70 4 Sea ee obese
s T* 4
. M 1 mab fee* elee ptees sopor*
m SS lien
M .1 feeble fee persisted

as |

A sariea ef estractioas of Il] PO( ess osde to ehicb various selveats eere
added to eliaiaate the foaa eaalsion ebieh feraed. la general, it eaa foead
that (1) tbe foaa eaa raadily broken hy asking tbe agaeooa phase 1 If ia HNO,,
HC1, or HaS04, (S) "Aerosol O.T." aade the foaa eorae, (3) HF (2 to 2 If)
preveated foaa treable and gave good phase separation, (4) HaCl sad NaF
prevented foaa treable bet the preaeaca of tha Ne* rodeced the recovery of
miPO#, and (S) "DC Aatifoaa A" (coaeercial aatifeaa agoat) pravaated foaa
foraatioa oboe large geaatitias ears need.

A anarch eaa aada for a aoaestractable acid ebicb oaald reador tbo
agoeoos pbaao acidic eaoogh to prevent kydrelyaia of tbe catiooa ebicb aighbt
ba preaaat. It eaa alae tkoogbt that increasing tbo Il4 coaceatratioa eeeld
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reader the H,P04 sore extractable by repressing ita ionisation. The eatractioa
of HF and varioaa organic acids with MDOA eaa, therefore, atadigd. Tbe re*
salts are givoa ia Table 10. (Velaos for MDOA eatractioa of NCI, HNOa, H,S04,
aad HaP04 are listed ia Table 8.)

TABU IB

Batractlaa of leak gelds altb BBBA

ACID amount €rmAcrar (*) BLAM (B)
«T 1 01
HOOK m « o i
01,0X11 n i 7 f
orjjooon 98.T 10 t
lispsrtic . 0
Oatoic 01 <0 s
Glatartr M | 9 »
Picric >N |
PaBric H I .
Maleic 97.S <1.0
Malic Q - 0

* Average of at least tao detsraiaalisaa

It appeared possible to aae this aetbod to effect aaioaic radioactivity
aeparatioas. Tracer aoletioaa of platoaiaa aad polooiaa acre prepared aad
praliainary extraction eiperiaeata ware ran uaiag SB trikeaaylaaiae ia CHCla,
Teat resalta iadicate that poloaiaa ia 6 M HClL eeeaa to be 99.0B preseat as a
negatively charged chloride coaples aad Pd),4*, abea aada 6 V or 9 M ia HCI,

appears to bo aaioaic approaiaataly S| aad 74B, reapectivaly.

It ia tboagbt that several practical separations aay bo Bade by exploiting

tba aaioaic species of varioaa eloaoata.

Bitreellea altb Trlbatyl Pbasabato (D. J. Coeabo and E. V. Jones*). For
aboat aae and one-half years, partition work, tbe extraction of varioaa radio-

active eleacata oitk a-tribatyl pboaphato (THP) baa booa stodiod. Work was

e aiNiiui » aicn,. I<mty (IMt IIH) ¢ tniiitk aardale~* <~ B&D._:
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begun <+ assistance to the Spoctrockeaicsi Group in doteroiniag distribution
coefficients for various elewenta undor conditions where uraniua is lIsrgely
extrseted. This leads to a useful nethod for deteraining inpurities in
uraniua.(*e*

The ayataai investigated consists of 20ft TBP in n-hsxane end S N nitric
acid. Uraniua concentrations and concentration of the carrier for the elaaent
being studied are varied. Occasionally other coapounds, such ss sulfuric
acid, are added. The affect of teaperature is beiag studied for estrsetion of
certain alaaanta.

For iron, Fe" tracer has been used. The distribution coeffieiant is
about 3 x 10'* regardless of the uraniua concentration.

Stadias of estrsetion of Zr, Hf, and Sc ars in progress. Other elaaeats
will be investigated.

m|SCKLLANItIS ACTIVITIES

Sr-Sf ftattes (R. B. Hahn). The deteraination of airconiuw-ha fai wai
ratios with p-broaoaandelic acid is being investigated. The precipitate of
coabined sirconiua and hafniua p-browonandelate is dried, weighed, end then
ignited to the oxide which is also weighed. Froa these data the ratio of Zr
to Hf can be coaputed easily.

Experiawnts with various aixtures of pure tirconiua and hafniua oxychlo-
rides give results with less than 1ft error. « The effect of various foreign
ions is now being investigated A detailed report will'be issued later.

Baeoaraaoat of Uraniua iota sad Oases Badlatloaa (S. A Reynolds). To
check agreeaent between X-10 and K-2S groups in deteraination of beta and
gaaaa radiationa froa saaples of recovered uraniua, A. C. Jealous eubaittod
ten solutions for analysis. Nine of these solutions contained aged pure
natural uraniua; the tenth was a solution of recovered uraniua which also con-
tained saall aaounts of fission products. These saaples were analysed for
uraniua, gross beta activity, and gross gsaas activity by aeabers of L T.
Corbin's and E. J. Frederick’s groups at X-10, and by J S Fox at

(S) FalSaaa. C., Sirfi B., leleny aatf OilUirlt, J«e " Sr*c« il ImIxim — ItM otk amt
Dmlaan. AaIJrIt s Calaus. fa, 1"arllUI,M M CSM 0 7. of tit., ». ISA.
(SI) Fo QOaaparnam af Sw ifwltvif; af Uramima Solatia** it f«)J and 1*10 Gr.ali,
-|_| ssv Saw*. 1S, ISM).
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Uranium was dcttraintd coloriactrica) ly with iMoniua thiocyanate, beta activity

by counting on the ataadard end-window counter,

tba high-preeaure

Table

11 suaaariaea
X-10 and K-2S

activitiaa.

intenaitiea of

If

1C

* WLJC ere aged. purified uraiiua UR in euailibrima); AP S3 is recovered ureaiaa.
** Before to aged. purified uruaiua.

at

8 <

19

41

the

raaalta oa uraniua aaalyaaa and beta and gamma

reaulta are

TABU 11

in food agraeaent
radiation node accurate measurement difficult.

I'realam, Beta, aad Baaaa Amalyaea

m

X

Iy

T.f x 10*

T.

* 9

4S

41

4.4

1.9

1S

1S
4.1

fi (S of eerual*¥*)

X-10

107

101

102

99

90

94

90

129

*** CGenua cheaper in Urea ID Reildia« 3550
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leeee
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rit.
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100

102

100

97

100

90
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99

100

120
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It «u suspected that setf-ebsorptioa af the seak faaae rays of araaiaa
daughters eight caasa the ioa chaaber readiag per aait eeigkt ta vary aith the
araaiaa caacaatratiaa. Nataral araaiaa caataiaa is egailibriaa Tb**4 (UX,),

decaying aboat SOX by a 0.09 Mev gaeea, and Pa**4 (UX,), decaying about 2% by

a 0.8-Mev gaaaa, aith a sm Il aaoaat af Tb**1 (UY) aith a SSKev gaaaa and Pa
Xraya.Thus it is apparent that a rather large aaoaat sf aeak gaaaa
radiation aill be eaitted by natural araaiaa. Siaca aaat of the activity is

coatribatad by UX (Th ¢ Pa), a staple of this aaterial ana obtaiaad far atady
froa V. C. Waggoner of the Cheaistry Division. Aa absorption carve was taken
by aeaas of cap-shaped absorbers in the iaa ckaaber, using a 100-A asapla
This indicates that about half the radiation aeasurad by the ioa chaaber is

oeah (rig. 10)

Solutions of araaiaa conceatratioas of 2S to 400 ag/al aero aade up, and
gaaaa radiation froa 100 al aaaplea van aeasared is the gaaaa chaaber (Pig. 11).
The resalts are saaaarised ia Table 12. The factor 4/4, ahould be used te
correct gaaaa readings ehea aged nataral araaiaa is used aa a reference stand-
ard for "clean-up"* of recovered araaiaa. Obviously, if the deaiga of the
gaaaa chaaber ia different froa that described by Jones sad Overaaa, the

factors will not apply.

eel f-a naerptlea af gaaaa gadlet laa la tiraalea

emu senvm
oonar.nuTioM or u d/d, **
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** Activity par stllip a dvded by estrspelared activity per ailligraa at
cars cseceetretiea

(+*) a»tlaeal Parvas af StaeOarOS) Clrvelsr «*#. ap sit.

oF! e kk g gxx o oK

(M) SaaSarg aeS Parleas, as ([|t. Jt« I**
A P . . .
.'as. ae-e* . e o a* Xs



SECRET

1000 PSM >0173

FIG. 10
UX JT - LEAO ABSORPTION CURVE

GAMMA CHAMBER

v (AV)

61



A DIRECT READING
O RATE-OF-DRIFT

O A/Aa(AVERAGE)

FIG.II
SELF - ABSORPTION OF
GAMMA IN URANIUM SOLUTION

IONIZATION CHAMBER

200 300 600
mg U/mj



It ii apparent that aelf-abaorption of tke weak gamma cowponeat in coa*#
caatratad uranium aolationa ia important. If fanma radiation from aolid com-

pounds was awaaarod, the correction would ba aeon larger.

BMHeefeealetrp Baeeaatratlea far NM 11 (S. A. Reynolds). Laboratory
saaoiona haua baaa conducted for the Oak Ridga School of Reactor Technology
ia wkick tba pile flux (neutrona/cm*/aec) ia measured by manganese activation

and Bal?* yield in U,0a samples. Typical rasulta are given ia Table 13.

TABU It

Flat Mteralaatleae, Basetar Bebaal

pun <m i0"11) (nestruns/cm*/aac)

EXPERIMENT
Ha Mo Power
IM T1 7.4 ft S
-« 7 X 7* ft |
IM ft ft ft.T ft 4
-4 ft.ft 7 » ft 4
ft :!- a aa %

VYO
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l. SKCTROCKMICAL ANALYSES - RESEARCH AND DEVELOPMENT

A Eitcpp J. Gilleapte
C. Ptlduu M Murray

Spectrochenical acthodi were developed far perferainf the folloeing
aaalysas by the poroua cap technique:
0.4 m 12.5* Te in Nb
0.04 « .1.00* Nb in Tn
0.25 - 2.00* Aa in Ca
0.31 - 10.03, Ge in Ca
0.13 - 1.003, Zn in Ca
140 - 630 ppa M1 in Be
2S - 200 ppa Zn in 10% HtSO,
25 * 200 ppa Sn in 10* H,SO,
6.1 - 50 ppa Y in 0.025* Ca eolation

A euggeated aathod for Photographic Photooetry one coapleted for Coeaeittee
E-2 of the A.3.T.M.

la the "Ration of Photographic Photonetry" being aritten for tho none
organisation, the following parte were coapleted

1. A graphical preaeatatioa of reciprocity failara and ita offacto
on photoaMtric procedurea.

2. Variation in aaalaion aeneititity and ita affect on photooetric
procadaraa.



4. SERVICE ANALYSES

BAIIICmiCAL ARALVMS - MVILSTRKRT NMP

S. A Reynolds

Snplti nor* analyted for fission product aolybdenna for tlie Chemical
Technology Division. Anslyses for the Operations Division included sassy and
purity tests on vsrious radioisotopes Activation analyses ears performed for
tbs coopsniss Doe Cheuicsl. Carbide, and Bell Telephone. Redioberiua and pile
flus deterainstions were uade for the Reector School. Radioeleaent identifi-
cations aero aade for the Argonne National Laboratory Group working at this
site.

ISR1C ARALVSRS - BCVKLRPRKNT N M »
P. F. Thoaason
The increase in the nuaber of service analyses perforumd this quarter ues
due principally to the HRE seaplea submitted by the Cheaistry Division. The

HRE solutions eere analysed for total eraniua, ursniea(lV), chroaiua, iron,
chloride, sulfur other than sulfate, and pH. The following methods were used:

1 Total ursniua: Autoaatic aicrovoluaetric(1*

2 Uranium!lV): LsF,(*>

3 Chroaiua: SpectrophotoaMtric, using dipheaylcarbaside

4. Iron: Spectrophotoaetric, using orthophenaathrolins

5 Chloride: Autoaatic aeniaicrovolwaetric (see pp. 12-1S)

4 Sulfur other than aulfates: Indirect polarographic<** (S, HfS,

or thioaelfste)

?. pH: Determined with Model G Beckman pH aeter using oas-drop
electrodes

There ess also an iucreuae in requests for capacity deteraiustioas of
various cation-exchange resins. Service work for the Radioisotope Production

n M llav. _r. ﬁelsaett* Blare Tlirstleas, *Cheatstry Revision QuarterP/ Prepress Report /er
cried Cadm< gart Part If. Analytlcal G hrairtry, OBBL-SSS. p (Bay IS.

(+> Ruelea# A S., Biller, P. |., and Yfceoereo. p. t, **Senateslee of 0(1V) fraa V(VI) Ur «Ue LeatUeauo
Vluorlde — Carrier Bstfeed "* Analytical Chraietr; Oinetea Quarter!* Preereee Aspart /or Period

Aiding Ortaher JO, 11P, OBHt-SST. p. IS (Bee. ts, ISIS).

Rottumi A. Bet Seller, S.V., aad TWaaeeap P. P.V n Indirect Pulatastapble Oeterolaat lea of
ioltlsoa sad Thleselfstes. ~faM.-SSV. lhid., p. IS.



Department included ioaie analyses far P, Mn, Zn, Co, Re, Jo, Ca, and Ag.
Other aervice eorh involved niacellaaeoaa analytical requeata ouch aa water
deternination by the Karl Fiacher netSod, hydraaine determination by iodometric
titration, and yttriam by the gravimetric oaalato method.

*KNUML BAtItCWIICAL ANALVIU

C. L. Burroa

The RCA laboratory ia operating at 901 maaiman efficiency owing to the
rocoaatractioa of the building

The major portion of the analyaea performed thin quarter oore roqgeeated
by the Chemical Technology Diviaioa. ‘Active-conatiteoat aaaaya were made on
aamplea contriboted by (1) the decontamination atudiea program of the Parea
procoaa including laboratory .oluan atudioa for ruthenium and airconiam re-
moval, completing of ruthenium and lirconium in the "A" column, and uaing
carbon tetrachloride aa a diluent for varaol, (2) the decontamination atudioa
program of hoerageneoua pile fuel, and (S) the fluorination atudioa program.

Samplaa contained in an organic medium voro frequently oubmittod for
ruthenium analyaia. The atandard procedure*4* oaa adapted to theao aaaplea
with the following modification: Refora tha addition of perchloric acid waa
made, the diatillation apparatua waa aaawmblod and heat waa applied. The
organic mixture diatillwd and formed a layer on top of the cauatic aolution
contained ia the receiver Perchloric acid waa then added to the diatillation
flaak, the apparatua waa raaaaemkled, and heat waa again applied. By carefully
controlling the rate of diatillation, it waa poaaibla to avoid contact of the
perchloric acid with the organic layer on tho cauatic aolution in the rocoivar.

Although thia method waa aucceaafully tented, it waa apparent that if the
rata of diatillation accidentally became toe rapid, contact between the
perchloric acid and tho organic mixture could not be avoided and, conaequontly,
an exploaion could occur

It waa decided, therefore, to pretraat the oeaple before aaaemhliag the
diatillatioa apparatua. The.aanple waa placwd ia the diatillation flaak and 1

to 2 m of alcohol waa added. The nixtura waa awirled. Two millilitora of
(<} ke ek KeXeeks <o eee qmt OUeOele. U B., Agenoel ¢/ tin Nedieeheaicei D*ttrained** if
rtnioo Predoct Activities, ChuM. cu-t*If M. im »>.



ruthenium carrier vaa then added. The aaaple and the carrier were allowed to
be ia contact about 5 win before the flash waa placed ona hot plate (low heat)
to volatilise the organic wmiitare The aaaple waa evaporated alaoat to
dryneaa. The flaah waa removed froa the hot plate and cooled and then the

standard procedure waa used.

la order to evaluate the aodified procedure, an aqueoua aolution of
rutheaiaa tracer waa preparad and three aeriea of deterainationa ware run.

Aliquota of the aqueoaa solution were analysed by the atandard method Ali-

guots to which | si of haxone had been added (contact tine, IS sin) were
analysed using the modified procedure. Since the results of all three runs
agreed closely, it ia recoasendod that all aaaplea be pretreated using the

described method.

la cooperation with C. D. Watson of the Chemical Technology Division, a
considerable amount of worh waa done on the decontamination of concrete blochs
The reaulta of thia study will be reported by Mr. Watson (OfPIL CF-51-3-34).

In assaying alpha emitters, the sample, after chemical processing, is
evaporated ona flat stainless steal plate and counted in the alpha proportional
counter. For the past 11 months plates have beer, used in thia laboratory which
measure approximately 1.94 in. in diameter and 0.0285 in. in thichneaa aad

weigh about 11.2 g.

In anticipatioa of a possible steal shortage, a study was made to deter-
mine the effect of substituting for the platea now being used plates weighing
about 0.66 g and having a diameter of about 1.13 in. and a thichneaa of about

0.00S ia.

Series of groaa alpha aad plutonium alpha determinations were run in-
dependently by two analysts. (The sane stoch aolution was used by both
analysts.) The sanplea were evaporated on platea of each site and counted in

the sane counter at 52ft geometry.
The reaulta compared favorably; the smaller platea caa therefore be
successfully substituted for the platea now being used
WATta ANALYSIS LASWLATSBY

J. H Edgerton

Samples coataimimg mercury, uraaium, aad veraeae wars aubmittad for

mercury assay by the Chemical Technology Division. After the samples ware
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treated with nitric acid to break the versene couples, the Mercury eaa reacted

vith a 0.001% dithitone aolution (diphcny 1lthiorarbsiorv! extracted vith carbon

tetrachloride, and aeaavred spectrophotoeetrically

Corrosion*teat aolationa aebaitted by the Reactor Technology Division
oere analysed for hydrogen peroxide, xirconiaa, nitrogen, carbon, tine,
aluainun. thoriaa, end uranian. Before the anaoninn thiocyanate coloriaetric
aethod for the deteraination of uraaiea eaa uaad, chroaina, preaeat aa aodino

dichronate, eaa volatilised eith perchloric acid and aodiua chloride.

Nitrogen and total nitrate deterainationa eere aade for the Metallurgy,
Cheaiatry, and Cheaical Technology Divisions. The Kjeldnhl aethod eaa uaed
for aacro concentrations; aicro quantities eere deterainod colorinetrica lly,

uaing phenoldianlfonic acid aa the chroaogenic agent.

Thoriua, phosphorus, and fluoride analyses eere performed for the Thoriua

Breeder Salts Prograa of the Cheniatry Division.

The chroaina, nickel, and aolybdenua contents of a stein less steel tube,
ehich had been filled eith lead and heated for 40 hr at 1000°C, eere deter*
ained for the Metallurgy Division. Titaniua thoriua alloys eere also analysed.
Thoriua eaa separated by precipitatien eith eaeoniun oxalate. The titaniua in
the filtrate eaa precipitated eith tannic acid. Silicon concentrations in
ailicot-aluainua alloys eere deterained The coluebiua content of thoriua*
coluabiua alloys eaa estiaated by the folloeing procedure The staples eere
calcined, treated eith hydrogen peroxide, and coapletoly oxidised by ignition.

The percent of coluabiua eas then calculated using aiaultaneoua equationa.

A nee carbon coabustion furnace has been installed, and staples have been

run for the Reactor Technology, Physics. Cheaiatry, and Metellargy Divisions.

Berylliea in the pretence of thoriua and titaniua eas deterained grav*
iaetrically after extracting the thoriua eith 2% TTA in carbon tetrachloride

at a pH of 2.S.

Miacellaneoaa analyses eere also perforaed for the Health Physica and
Physics Divisions, Operations, Argonne National Laboratory, and the ORNI. Poeer

House.
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CNTIM UNIT

L. T. Corbin

This quarter the Cheaical Technology Division auboitted 96.17* of tbs

1 auaber of saapies analysed by this laboratory. Of this percentage
approxiaately 67.5% of the aanplaa ooro contributed by tha group doing develop,
ment eork on tbe Fores process. Uraaiua, plutoniaa, tboriua, aloainua, and
scid assays and gross beta and gaama activity deterainatioas were ran. A
high-pressure ionisation chaaber ess used to deteraiae gaaaa activity.

Miscellaneous analytical requests were asde by the Cbeaistry Division.
The potentiosMtric aethod, using ferric sulfate as the titrant, eas used for
tbo araaiua analyses perforaed for tbe Metallurgy Division.;

PIL6T PLANT LAMBAfMV

E. J. Frederick

Thbe control laboratory began operations on a 24-hr day. 7-day week
schedule with tbe start-up of the pilot plant Pures process oa Decenber 1
Tbe analytical procedures vhich are being used are essentially the sane as
those previously used for assaying aaaplea subaitted by tbe Redos prograa with
tbe esception that the potassiua oxalate potentioawtric aetbod for the deter*
ainatioa of nitric acid has been replaced by the alcohol -ferrocyanide potenti-
oaetric procedure. This aetbod utilises the fact that tbe uraaiua ferrocyanide
precipitates froa a solution saturated with KNO,. (Methyl alcohol is added to
keep tbe solution saturated.) The free nitric acid is titrated potentio*
aetrically with standard aodiuu hydroxide.

It has been found that better than the required 3% accuracy can be ob-
tained with the indirect coloriaetric aethod for the deteraination of aodiua
if tha sodiua tine uranyl precipitate ia dissolved ia eater and diluted to a
voluae of 10 al in calibrated centrifuge cones.

A study of the TBP extraction aethod<(> versus straight dilution on
squeeus-easte and product stress saapies indicated that uraniua ia the con*
centratioa range of 10 te 50 y/al could be detsruined eithin the i20% accuracy
possible with tbo fluoriaetric aethod. Neither streaa showed evidence of
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"guenching" interferences. The TBP nethod will he used exclusively for the

analysis of straam seoplee.

Organic samples containing sort then 10 y/ml of aroaiom are dilated with

loo-blank Amsco solvent in preference to any other diluent to avoid the intro-

duction of any foreign impurities before the samples aroanalysed fluorinet-

rically.

tory

M D IIlim n ANALYTICAL MMIP

E. |I. Wyatt

The high-proasure ioniaation chamber located in the Building 3038 labora-

is non being used for the routine determination of 11,1 concentrations in

iodine product aolutions. The method has been previously deacriked.*** Mora

consistent mines are obtained oith this method than with the groan Sots

counting technique used heretofore.

A nethod for assaying BaC,40a aaoplea, in ehich the ionisation currant

produced by the gaseous C,40a evolved from a known weight of BaC>40s is

measured and corrected to the rodiochenical value, was investigated. Initial
teat results obtained using BaC,40a stsndard material indicate that this
nethod ia not so dependable as the one now being uaed.*f) It is felt, how-

ever, that if s nicrobslance is used for weighing BaCl40Os, much better results

might be obtained.

#)
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S INORGANIC PREPARATIONS

NIP4UTIIM r« Ttk TIMIN M B IB SALTS PSSSBAB

%D. E. UVal It

prtMrilita af Tberinn Plaaailicata and Belated Caapaaala. Fit* prtpa-
rations aara aada aiiag tarioaa eoabiaitioa* of Tbh(NO,)4 and H,SiF# with tod
nithout HF. T4 prevent the foraatioa of the hydroxy conpoend bom of tiiB
reaction* were carried out an concentrated UNO,, hat on analysis all those
preparetiona contained abont 20% F, indicating that Th(OH)aSiF4i*HtO was being
foraad. la as attenpt to replace the -OH groapa eith F, these caaponada ears
treated eith anhydrous HF at various teaperaturos up to 400*0. The reaulta

have been inconclusive.

In an attenpt to prepare thoriua fluoeilicatea froa an anhydrous aediua,
the solubilities of the following coapounda were tested sodiua fluoeilicate,
eaaoaiua fluoai lie ate, vanadyl fluosilicate, triathanolaaine fluoei licate,
araayl fluoeilicate, and calciua fluoailieste. The results of this study are
given in Table IS.

TABLE 1S

Solubility Stady ef Tinsellicate Cengsends

COPOtMD SOLVBfTS TESTED OBSERVATIONS
Sad*an Hawaiiicata Alcabal, ether, acetone, laaalahla in all eelveeta
glacial acetic acid. taatad
disease, ligaid aaeeaia
Anoeeien flaeailicata Sana San.
Vanadyl flaeailicata* Sen Sana
Triethaaelaniee llaaailicate* Alcabal, ether, acetone Slightly salable in alcabelj

salable in water

Uraayl flaeailicata* Alcahal. ether scat' 1, Salable ta aana aateat is
glacial acetic ar... alcabel
diaaaaa, tiyaid anenta

Calcine flaeeilieate* 75* alcaba*. IMS alcabel Salable ia 75* elcebel
(after sane iaitial da*
canyeaities asowed te be
atahla ia this eelteat)

e prepared is this laboratory.
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Unnyi fluosi licate chosen for further study. Alcoholic solutions of
this coapouad oars aixsd with ThCI4 in varying; concentrations, but si 1 sttsapts

to bring down a precipitate failed. .

preparation of Thorlan riaophoophotea. Thorioa flaophosphato, Th<PF4)4,
one prepared by tho following aethod

AgiOg, ¢ 2HF — h 2AgF ¢ H,CO,
2AFF ¢ Ca(PF#)j - > Car,'* ¢ 2A*PF#
AAgPf# ¢ ThCI4 8H,0 — » AAQCI* ¢ Th(pF#)4 « BHjO

The Ca(PFa)a used ess obtained coaeaorcially as a eolation and the enact
strength aaa not knoaa. It ass found that AgF could not be added to CalPF,)!
because it aaa not coapletely soluble in this solution. The reverse procedure,
hoaever, produced the ahite CaF} precipitate directly. A aaall excess of AgF
aaa used to ensure conplete precipitation because it could be readily reaoved

later.

When 1HC14 8HfO aaa added, colloidal AgCl foraed which could.not be
centrifuged out. This difficulty aaa overcoat by using store dilute solutions.

The final solution of Th(Pf()4 aaa found to be slightly acidic. An excess
of frsakly precipitated Tk(OH)4 aaa added and then reaoved by centrifuging.

An atteay. aaa aade to prepare Th(POjF)j by dissolving ThJ(P04)4 4HjO in
concentrated HaP04 and then adding HF. Also, the preparation of Th| (POJFf )4
was atteapted by reacting Tha(PP4)4 4H,P directly with HF. In each case the

resulting aixture aaa hydrolyted and subaitted for analysis.

PKPAIATION M> METALLIC NICKEL
D. E. LaVali*

The reduction of the oxides of three isotopes of nickel aaa carried out
aitk hydrogen at 700*C. Absorbed hydrogen aas reaoved by aaiataiaing these
speciaena at this teaperature under vacua for another hour.

ea . e e aa
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PUP AIATIMI tr Bi,lk

D. E. LaVallc

plates of electrolytic Mo *«ro cleaned it dilate HCl1 and then shattered
toe fine powder (200 oeeh) ie an inart atnoaphara (CO,). Antimony natal in leap
fern «aa aiailarly creaked. The teo netala were nixed in atoichionetric
proportiona in an inart atnoaphara, pet into a clay boat, ane placed in the
cool and of a teba farnaco through which hydrogen wea paaaing. Whan tho
teaperatare of the fernace reached 1100*C, tha boat waa peahad into the hot
anna and the teaperatare waa alowly redeced throagh the aolidificatioa point
of the netala (948°C). The reaeltiag coapoend via nagnetic, and X-ray analyaia
akowad the praaeaca of foreign notorial.

Two attoapta were than aade to produce tha coapoaad in a vacuum. In tho
firat ran the quarts tube, in which the reaction nixtare had boon placed
directly, cracked on withdrawel fron the hot sono. In the next ran, the

reaction aixture earn pieced in a clay boat ehich waa in turn inaerted into a
quarts tabe and the tube waa then sealed under vacaaa. (It was believed that
this procedure mould allom for either expansion or babbling of the naterial
when heat waa initially applied.) This tube did not crack. The surface of the
product waa coated with a film, and the tube surface above the boat waa coated
with a thin filn of green MnO. Products of both rune have been submitted for
X-ray examination.

raiNUfiw ir pmamn m
D. E. LaValle

Several ettenpta were nade to produce pure FeO according to the nethod of
Foex.(t> Fe and Fe,0, were nixed in etoichioaetric proportiona and placed in
a quarts tuba which was evacuated, sealed, and inserted in a furnace which had
been keetad to 1200*C. After 1 hr the tabe wac quickly withdrawn end quenched
in water. The tube, which shattered, waa found to have been attacked by the
nixtare. Another run was nade in which the reaction aixture was heated at
1100*C for 20 ain. The tube did not shatter and did not appear to have been
attacked by the aixture. The product waa analysed and found to be about 95%
para.

<11 rwi, a> *aTm

, o> .ocm« N oin iw» 0»is*e e hmvm*w, 1'ees Cahelt.
mtekwl.* Ceapt. r«ad. ttf. las <ie«s>.
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It «ii decided to pretreat the starting aiteriill. Iron poedvr eaa
reduced ie hydrogen et 700*C end thee ground to 200 eesh in an ieert ntuoe
phere, end FetO, one dried and thee screenod to ob ia only200-mesh particles.
Both oateriala eere analysed for Fa gravimetri «ily. The determined per-
ceatagea of Fa ears used ia aixiag the reactiea aatcriala.

Three ruaa eere aade aniag purified material, and, in each caee, the
quarts tube shattered, teice on quenching and ones ia the furnace.

A literature search is being aade for another awthod ef preparation af
this coapouad.

MUCPABATItN MP COBALTMUB PLUMITfIL ICATK
D. E. LaValle

A requaat eaa received for the preparation of CoSiFa<611,0, uhich ia
to be used in experiaeats at near-nhaolute -aer o teaperaturee. .lnitially
2CoCO, *SCo(0H)t eaa treated with H,8iF# ia various proportions. One of too
things happened- either SiOt eaa throen out of solution or the eatire eola-
tion turned into a gel.

Further experiaMnts indicated that the coapouad CoSiF, ia alailar toCaSiF,
in its stability. It was finally prepared by dissolving Co smtal power in in
axcess of HtSiFt, centrifuging the aolutioa, reaoviag the insoluble oeterial,
and separating the CoSiF,’6H,0 by crystallisation.

la trying to prepare a large crystal of this coapouad, a carefully satu-
rated solution eaa placed ia a desiccator, oithoet evacuatien and over NeOH,
to enaare aloe enough evaporation to proven', foraatien of a fi In on the sur-
face. A seed crystal eaa placed in the aelntioa to prevent simultaneous
multitudinous foraatien of small crystals. A fairly large but irregular
crystal has been formed.

PMBPAMATItN m CALCIUM PLUMILICATK
D. E. LaValle

Considerable difficulty eaa encountered in preparing CaSiF, 2H,0. CeCO,

*as treated with H,SiFt, but,as the aolutioa became neutral, colloidal silica
aeparatod out. It eaa finally made by adding CeOO, to H,SiFa, stopping the ad-
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dition vhile the solution ess still fairly scid. Sines preliminary sxperinests
bed shoes that silica precipitated when the solution ess hasted, iteas alloeed
to coacsatrste by evaporation at rooa tsepersture. After a certain aooaat ef
solid dopesited, the soperaatsat ess discarded. The solid ess transferred to
a platiaaa disk sad than dried by vacuus dasiccstiea over NeOH. The prodact
aaa brittle, obits, sad crystallise.

PBSPARATIM BP LITBIUB CMPBUNBB
R. H Saaplay
Using the procedara previously described0 ’* the folloeiag aeries ef

coapoeads ears prepared for the Physics Division: litbiaa titaaates, lithiua
sircoaates, lithiaa calcium sircoaatss, sad lithium titsnosircoaates.

PBBPABATItN BP PUBK UTBIUV CABBBNATK
R. H. Saaplay

About 500 f of purified lithiua carbonate ess prepared by preci pitatiag
the aulfids, hydroxide, ammonium, and oxalate groups from atoe k lithiaa ch lorids
(it ess fait that these croups comprised the imparities listed as being
prasaat ia the stock Ilithium chloride) and then precipitating the lithium as
the carbonate.

All acids sad eater used ia the purification ears doubls distilled,

PBBPABATIBN BP LITBIUB CBBPBtINBS MIBB PM IP IBB LITBIM CABBBNATK
R. H Saaplay

a

The felloeing compounds sad aixturss more prepared usiag purified lithiua
carbonate: 11,31,0,, Li,Si,C, & 1* Cu, Li,SiOa, sad Li,SiO/ 1% Cu.

The felloeing selutieae ears also prepared: 1.725 1 Li,SiO, ¢ 0.010% Cu,
sad 0.1 M Li,SiO, ¢ 0.032%~Cu,

(1) Semeler. B. B.. "rteeatattea el Lithiaa Ceoeeaals,” Analytical Cheatstry gists tea Quarteriy fra-
grass Assert fpt Ptnad Ending dateAer 10. 1090. OSSL-aST. p. SO (See. is. IMS).
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(. ANALYTICAL CHEMICAL CONTROL OF THE HOMOGENEOUS
REACTOR SOLUTION

V. H. Davenport, Jr., and R. R. Poeell

A detailed report of the progress on the analytical chemical control
of the reactor aoletion appeara in ORNI-92S, the IME Qeerterly Progress Report
for the period ending Nov. SO, 1950. The development of apparataa for aa
electronagnetic denaitoneter and for a Q coil ia deacribod.

A float, napnotic coil, and praaanre bonb have bean conpletod for labors-
tory teating of the denaitoneter. Electrical equipmeat baa been aaaenbled for
neaaaranent of the field strength of the coil and for the aoaaareaeat of
temperature to an accnracy of t 0.1°C oaing a thermocouple.

If a microformer could be utiliaed aa a float poaition-detectiar device,
it ahould be nore sensitive than the previoualy reported nagnetir aeitch and
radiation nethoda of detection. (1) Therefore aeveral custom-built nierofornera
have been ordered. Theae unita eill eonsiat of lava forma and Ceroc mire in
the hope that theae nateriala eill eithatand reactor conditions. Although
the magnetic aeitch aay not be uaed aa a float-detection device, the investi-
gation of the effect of radiation on ainico magneto eill be completed.

Progress in the fabrication of a Q coil in a auitable inaulator ia alao
reported in ORNL-925. A platinum coil haa been embedded in pondered, com-
praaaed Leva, Grade A, and aucceaafully fired and machined by K. S. Centred
and R. J. Pox of the Reaeerch Shops. Heretofore no eorhera, including those of
the American Lava Company, have reported eny success in embedding a coil in
Grade A Leva. Thia ceramic, hoeever, ia porous aad Dr. Hans Thurnauer of the
American Lava Company ia attempting to develop a auitable glase. There t- a
possibility that platinum can be embedded in one of the other Lava ceramics
for ehich glaaaa have already bean developed. AIll nateriala need for the
fabrication of the Q coil eill ultiamtely have to be pile-tested.

Cadmium borofluoailicate, a neutron-absorbing glaaa supplied by Dr.
Alexander Silvaramin of the University of Pittsburgh, haa been exposed in the

(t) aessogsM, a. a.. j*., eos Psesit, g. a., *noaigttsei ck«ei«*i cootret s« ........... ac*.i*>
ret* RapeM far Parted gsdrsf Otfkrr fO.
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OWTfl pila. Tha taat raaalta ara proaiaiag enough to warrant a aiora critical,
examination of this flaaa, and axperiaeata ara baiag daaignod alao to taat
* tbar apaciaana having aiailar nantron radiation proportion.



7. OPTICAL AND ELECTRON MICROSCOPY

T. E. Villnerth P. D. McNeer
B. I. Gary

AH INVKHTIFATIHN «P TIB HICBt CHABACTBBIBTICB W MLTILAVit NLM rivVNB
HR NITM «m STAIHLBM BTBI' MVBI AW Amt IHBMIIR IHe II |
(UBANTL M I#Aft MLVTIHH CMTAIHIM <. lIfNfTBIC AM* AV BM*C

Thia study, instigated in connection eitli the HBE Project, eill be aioro
thoroughly treated in a forthcoming HBE report. Hooever, becauae of ita
poaaibla eideaproad iateraat, a brief diacuaaion ia given here.

The anoplea need for oicroacopic atudy oero prepared by the Corroaioo
Section of tbo Beactor Technology Diviaioa. Saople claaaificatioaa oera aa
felloes;

1. Stainleaa ateel type 347 pretreated in IS UNO, at 2S0*C-
2. Stainleaa ateel type 347 protreated in 2Schroaiic acid at 2$0*C.

3. Stainleaa ateel type 347 pretreated in ISHNO. and then inneraed
in 0.17 0UO0,S04 containing 01 ™M HNO, at250*C for 3200 hr.

Macro ononinatioa of aanploa ia the three groupa diacloaed distinct
differencea in the aurface characterietica of the formed filna. Figures 124. R
and C ahoe the aurface of a typical saople in groupa 1, 2. and 3, respectively
(nagaifieation 200").

It can bo observed that the film naterial covering tbo aanple ia claaa 1
above ia fairly coopact at thia magnification and felloes the contours of
the nachiaing striatioaa. The aurface naterial on the sample pretreated in
chronic acid appears, by comparison, to be cearae and oaevaa. Higher poeer
nicreacopy disclosed that the rough appearance ia caused by the building up of
nouads or projections of agglomerated wicrocryatallitea. Sanplas in group 3
had ehat appeared to be a compact aurface layer auch the seme as that ia group
1, uitb tbo oaception that it oas aoch loaa regular end contained open areas
ohers the eater crust had forned inperfectly or had chipped off. Subsequent
obsarvationa node during replica preparations shooed thia outer layer to bo
peer iy bonded to the naterial beloo.
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A Pra-traotad in 1% nitric acid of 290"C
ft. Pra-traatad in 2% chromic acid at 250*c.

C. Pra-traatad in 1% nitric acid and than tmmarbad in O.IT M araayt autfata
aatutian canteining 0. 'M”'{B%Qf'd at 250*C for 3200 hawra

FIG 12
PHOTOMICROORAPHS OF SURFACE OF STAINLESS STEEL 347
i, . A W
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Thickness leassreasits of the surface coverings of the saaplea in the
throe troops gsvs the following:

Group 1:

Group 2:

Group 3:

laaaauch i the thickness of the protective fils on passivated stainless
stool hss been reported by various observers to bo froa 100 to 40G it

ana suggested that the sxsaiaod aaaples asst bo cavorad by built-up layers of
the sasM coapositioa as the originsl protective fila or by fila layers dif-
feraat ia aatare froa the protective fila.

To dateraiae aora exactly the physical aatare of the filaa, an atteapt
ess Bade to reaove large segpaeate of the aeterial by cross-hatching the sur-
face and iaaeraing the eaaplo ia a solution coatainiag 10* breaina ia aothanol
until the aaterial floeted free. This aaterial oas then washed with aothanol.
Nicroscopic axaaination of this aaterial at high aagaificatiea showed that the
aarfaco filaa in groups 1 aad 7 appeared to be aado up of tee layers, aoaewhat
difforoat ia nature, end ear face filaa on aaaples of group 3 consisted of throe
layors. Figure 13 shows a segnoat of fila reaavod froa a saaple in group 3.

X-ray exaaiaatioa of the outeraoat layer of surface fila of group 3
saaplos gave one strong liao of 11,0,, the aaterial which had, by earlier
exaaiaatioa, been shown to bo present oa the walls of the ataialaaa stool boobs
used ia static corrosion toata. The coapoaitioa of the aaterial preaoat below
this layer was determined to he either Fea0a or CraOa.

Electron aicrogrephs of replicas of the aaterial coapoaing the eurface of
the aaaples of the three groups showed then to bo quite different in nature
(sou Figs. 144, I, and C) and led to the conclusion that aay aaterial foraed
oa the aarface during pretroataeat or corrosion teats above the substrate waa
noaprotoctiva in nature becease of its peraoability and night possibly, ia the
caaa of ataialaaa steel prwtreated ia rhroaic acid, be deleterious with respect
to reaoving uraaiua cowpounda froa the aolution aora raedily than in the case
f aaterial pretreatad in HNO,. The latter effect has to do strictly with the
nature of the surface exposed to U0aS04.

(1) Oalk»a***a, i. A., reals* e f.« aoS glebe**, j. I., “ovIS* rile* r**a»S a* Alias* ¢ S*|*(*|*
T*eg*»e«*»e* oo [ad. fag. Cfc*e. Anal. H IS. M1 (|*4S>.

(>) U*bla, t. U.. **4 Xlal**a, @ A*e “A SlaSr *1 rile* |*a 1*1%*4 #«*e pa**|** SI*|*|*a* Ala* I,*1],
flcrtracAce. Sec. el. I <IMS>.

(I) Vatnae, v. g. J., Oateaall, 9.. aei Sum, T. /., -Tb* fkitl**** at Alt-lata** 0*14* rile*
Iran,” j. Cbta. Sac. taedaa isle. All.
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A. Somi-tronoporont, polo brown film by tronomlttod light
Probably tbo protective film found nont to the mofol turfoco
B A much thicker, noorly opoque loyer, reddieMtrown to ombor
by tronemttted light
C. A thick loyor, dork brown to Mock by tronemittetf light
100X



Pra-trcatod At 1% nitric ocid ot 250*C
Pin trootod in 2% .4 octd at 290*C
Pro-traotad in 1% nitric ocxd and than snwnarMd « 0 17 M wronyf tutfot*
solution containing 0 | M nitric acid ot 240*C for 3200 hour*
9000X

no i4
ELECTRON MICROGRAPHS Of SURFACE REPLICAS Of STAINLESS STEEL 347
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ImiMtioa of samples «kick had uadergoae ia-pilo corrosion toots sooa
to iadicsto tko aeceaoity of kaviag as smooth a sarfsco as posoiklo oa tks
ataialsss stool to ovoid tko baildiaf ap of prodocts forosd ia tko solotioa.

eTUMIi Or tb M®icbmtbuctiibi or miM cwm am mb ambmliis
nNiPMII IV INNC11N MAXIM

Microscopic oaoaiaotioa of tko creaa-ooctioas of a aaakor of saaplos of
ataialsss stool sssoaiklios prsporod ky iadoctioa bratiag aotkods suggests tkst
to ovoid oicossivo grsia grootk ia tko offoctod soas of tko assembly, sad
pooaiblo diffasioa of tko silvor soldor iato tko ataialsss stool astrii, it is
aocossary tkst tks iadoctioa toaporatoro aot aacood 1850*F. Assemblies pro*
porod at tkis toaporatoro sad baloo appeared to bs acceptable oitk respect to
SMckaaical qualities and possible fataro rosistaace to corrosioa fatigue.

Figure IS shoes ike aic restructure of aa asseably of tko uahoated pareat
metal ia coaparisoa oitk tks aicrostrsctsre of an asseably bested to s
temperature exceeding 1850*F. Note ike eacossive grsia grootk aad tks dif*
fusion of silvor soldor through the stsialoss stool aatria.

SVMABT IP M MM BvY TM OPTICAL AM BLBCTBON BICBBBCOPT BKCTISN

Duriag the period froa Sept. 20, 1950 to Dec. 11, 1950 the folleviag
osaples vere received, aicroacopic eork oas doee, photographs ears tskea, aad
priats oero aado:

Saaplos received 74
Eloctroa Micrographs (820f5 fraaea each) 410
Kloctroa diffractioapattoras 6
Mstallograpks 60
Photomicrographs 40
Laatera slides IS
Copy platoa 5

Total pictareo 516
Priats made 1000(spproa.)

The balk of tke eork doae ia tkia oectioa duriag the period has beea ia
coaaectioa oitk various phases of tko HPE project ekere microscopic iavesti*
gotioa appeared to offer the moot fruitful source of iaforaatioa.

14
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Although the above work un stressed, service eork ess contisved is
resinogrsphy, crystsllogt sphy, setsllogrephy, and related fields. Particle
sise deternineliom on the electron aicroscope were aade for K-2S.

A large anount of tiae eaa also spent on spot observations for ehich no
eork requests ears necessary, or on setting up equipaent for the use of other
aeabers of the laboratory.

The electron aicroscope ess disassembled and cleaned, electronic circuits
acre checked, the fluorescent screen ess reaoved end rephosphored, and the
stage ess recentered and adjusted. The RCA field engineer, assisted by
aeabers of the laboratory staff, did this eork.
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I  ITONIC ANALYSES -RESEARCH AND DEVELOPMENT

CILMIMTBIC imKIIUTIWI W INN

H P. House

A colorimetric method for the deters met i1on of iron in loe concentretione
in the presence of high concentrations of uranium, in ehich dnet hylg lyoxime
one used ns the rhronogeaic agent, ess developed sone years ego. This eork
one declassified recently, thus making it nvailable for publication. A
revision of the procedure in form suitable for publication is in preparation.

It is obvious that the list of components studied with respect to their
interference, ehile adequate for the specific application for ehich the method
ess tested, is rathe;- limited. A substantial extension of the interference

tests requiring additional experimental work, mould, no doubt, materially
enhance the value of this s*udy and is, therefore, being considered.

Also, some time has been given to a literature search covering work
published since the completion of this study in order to determine whether a
similar application has been reported. This I'terature survey is not yet

complete.

IKTIUIMTSIN «P OXYGIN IN MftlUB

C. M Boyd . V. J. Rosa
J. C. White

Although the method of Pepkoeiti and Judd*** has been adapted for the
routine analysis of oxygen in sodium, it has mot proved entirely satisfactory.
The precision of the method has not been particularly good, and it does not
permit a spectrographic analysis to be performed on the same sample. From the
standpoint of uniformity and economy in sampling, it is important to find a

method ehich sill permit all desired determinations to be made on the same
sample.

A search is being made fer a reagent other than mercury ehich mill take
sodium into solution but mill not react with or dissolve sodium monoxide. A

() mmnin, L r.. e«<* JinM, t. C.. e«sMeralaetlea *« SeSIm m*«Mi la M Im ,- gr>el. Civs. I*.



number of organic so Irenta acre tasted »ith regard to their reaclirity aith
modium and sodium aonoiidc. All these reagent a eere dried and distilled in
accordance eith standard procedures. been lie. in decreasing order of re

activity eith iodi to, are presented m Table U

TABLA IB

genetie tty of Certnln tangenta ilU Hodlan and Bedlan Bonos lda

REAGENT REACTION BUR REACTION VIIM
SODI IN swim noNWior

Piperidiae Very rapid Slee
Ethyl aeetescetic eater Very rapid Neee
Ethylene thlerehydrin Very rapid Slee
Beane thenelseine Rapid Neee
1.S-Dlaaieopropanol Rapid Neee
g-Diethylaataa ethyl aicehel Rapid Neee
Ethyleaeglycel neaeeethyl ether (oethyl celleeelee) Rapid Neee
Ethyleaeglycel naaeathyl ether (athyl cellose Ire) Rapid Penal hie reaction
aHBnasel fairly rapid Nttt
Ethyleaeglycel eoaobutyl ether thetyl celleeelve) fairly rapid Neee
Pyridine fairly alee fairly rapid
I'Bethyl-J,4-pentanediel Siee Neee
Kydrosyethy] ethyleaediaeaae Slee Neee
Aceeteaylaceteas Aloe Neee
frrt-Detyl aicehel Slee Nm *
Dioethyl dieeene Slee Neee
Isopropylaniae Very slee Neee
Trie thaao lames Very sloe NtB«
Ethyleaeglycel dihetyl ether (dihntyl celleselee) Very slee Neee
Ethyleaeglycel Very slee fairly rapid
Glyceral trichlerohydrin Very slee Neee
Aniline Eatranel y sloe
Trichloresthyleas None 1Mt
Ethylene dichleride None Neee
Anyleae dichleride None Neee
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As nay ter ifHi fro® the t»IIf nearly all the reagents i1nnat igated
reacted aith sodium kit the rate of the reaction differed eidely. The
monohydroay group coal«un<l» reacted eith awliva to produce an taeo lable realdue
ehich eaa quite haate and generally aoluble in eater. Compounds ehich con
tamed an ethyleneglycol ether linkage reacted vigorously eith the evolution
of heat and produced a dark red eolation Thin solution upon standing, eaa
characterised by the fornetion of a realdue ehich eaa readily aoluble in eater
and ehich produced a basic reaction The aaootheat reaction occurred eith
nonoet han ol as ine ethyl acetoaretic eater and acetonyl scstona earn also
aatia factory. These compounds ear a aelected for further atudy. The other
reagenta are leas promising because of their high viscosity and the jelly like
consistency of the compound forswd by the reaction eith sodium. Only a very

fee of the reagemta dissolved or reacted eith audiun monoxide

Illoaoethanolanine eaa substituted for mercury in the Pepkoeits and Judd
apparatus. Too bulbs of sodium froai a batch ehich gave 0 02ft oaygen ehen
analysed by the pepkoeits and Judd method gave 0 OSH and 0O 5H oxygen ehen
nonoet hanol amine eaa used as the solvent for sodium The second result is high
because all the eaceas reagent eaa not removed before titration of the sodium
monoxide solution. The reaction of nonoethanotanme eith sodium eaa scroops

mad by an evolution of considerable heat ehich caused the reagent to volati

lisa and condense on the ealla of the reactor The excess reagent, because of
its high boiling point, cannot be removed easily. It is oasential that all
the escssa reagent be removed since it is a eeak baae and mill be titrated

along eith the sodium hydroxide formed ehen the sodium monoxide is eashed out.

The sodium salt of mouoet han oiam me eaa evaporated to dryness eith
difficulty because of eater soluble residue deposited during evaporation
Attempts to add oacoss sulfuric acid and by evaporation to obtain the sodium
as sodium sulfate mere unauccessful the solution polymerised into a black
tarry mss. These disadvantages indicate that monoethanolamine is not suitable

for this purpose.

Further study of ethyl acetoacetic eater and acetonyl acetone along eith

other roagonta, ia contemplated

The use of liquid ammonia for asperating sodium from sodium monoxide haa
alao been considered. Liquid aemonia haa several advantages, particularly the
oaao eith ehich it dissolves sodium avtsl its probable nonreactivity eith
sodium monoxide, and its loe boiling point, 1}.S°C. ehich sou Id permit rapid
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evaporation of the aolveat froa the aodiua aolution. This loa LotImp point
ia also ita aain diaadvantape. Special vacuua-jacketed equtpaent and adequate
protection for the operator eould be required for handling the liquid aaoma.
The poaaibility of uaiag liquid aaaonia eill be inveatigated further if a

auitabla organic aolveat ia not found.

Methylaaine or ethylaaine, ehi le they are lihaly to hava a reactivity
toeard aodiua aad aodiua aoaoaida aiailar to that of liquid aaaoaia, hava a
higher boiling point and do not require aonuch apecial equipaent aad handling.
The cloaeat hoaolog of aaaoaia e-vailable for eipcriarntal eork eaa ieopropyl-
aame, ehich haa a boiling point of 37*C. Aa noted ia Table 16. hoeever.
it ia quite unreactive toeard aodiua. Atteapta are being Bade to obtain
aethyl* and ethylaainea ao that their apecific reactivi tiea eith aodiua can be
deterained .

Difficulty eaa encountered in preparing auitabla aanplea to check the
accuracy obtained by the Pepkoeitt and JuJd method Saaplea eere prepared by
draeiag aolten aolJium into an evacuated glaaa vial containing a neighed aaount
of nercuric oxide. Hoeever, the reaction beteeen aodiua and aercuric oxide to
produce aodiua aonoxide eaa ao vigoroua that the glaaa vial eaa akattered.

Sodiua eaa then added ia the forn of aa aaalgaa to aercuric oxide.
Determnationa of the aaount of oxygen ao added eere loe averaging about SOV
of the actual aaount added

Saaplea eere next pre pared by add ing aodiua and aercuric oxide in aeperate
glaaa viala to the reactor of the apparatua A layer of aercury eaa placed
in the reactor to fill the capillary of the atopcock. The viala eere broken
and the reaction eaa alloeed to proceed inaide the reactor. Teat reunite for
aaaplea foraed in thia aanner indicate that the reduction of aercuric oxide
eaa coaplete. Hepreaentative reaulta eere aa folloea

OXYGEN AIDED OXYGEN KAMI)
*) <>
OH 014
0 0S7 0 04s
0 17 014
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fork i* alto continuing on the improvement of the accuracy and praciaion
of tko Ptpkoaiti and Judd aothod

A data* lad atudy oaa node of tko Pepkoeits and Judd acthod with regard to
tka actual tia« apeat in tha aanoua operationa akaa tko acthod aaa performed
on a routine baaia It eaa paeaikle on the baaia of the atudy, to aake
aeeorai ckaagoa deaigned to apeod up tke operation It eaa concluded that one
aan could bo eapected to do eight deteraiaattona per day and too aen aiatoon
per day aitb apperatea conatatiag of too purification traiaaand four reactora.
An taterdepartaonta 1 report eaa entten m ehick the roaulta of tke tiae atudy
along eitk a detailod procedure are given

An additional eaaeably of the Pepkoeitz and Judd type for tke determi-
nation of onygen m aodtua kaa keen aet up and teated Tke equipment connate
of a purification tram and tee reactora

miriiiM Lisu <> hii.iron r«uiN
V J. Hoaa and J C. Vhtte

Some fourteen aaapiea of irradiated ailicoa carbide eere aobmitted for
deteramat toa of free eilieon and ailicon dtoaide. Since tke average neigh'
af tke aamploa before aubdivtaiea for analyata eaa around SO mg. a micro-
analytical method kad to be need. Okea received, tko total carbon, free
carbon, and attrogea contemn of tke aaaplaa kad been determined Reaulta af
apactrograpktc toata tadteotod that tke aaaplaa contained about 1 SI fa nod
0.61 Ni along uitk tracoa af a number of e'har metala, including beryllium

Tka Bureau of Staadarda method'** for tke analyata of ailicoa carbide
doaa not diattageiak botueea free ailicoa, ailtcon dtoaide, and ailicoa
carbide. AIl ailicoa ia reported under tke keadiag of "total ailicoa." Tke
atateooat ia made that natation aethoda for tke aoparato dotermiaationa are of
inaufficiaot praciaion ta earraot reporting aa auek.

A litaratura march uaa made far aratkeda of aeparotioa and detarniaettoa
af ailicoa in tke praaen e of tko dieatde ta ailicoa carbide. Conflicting
atatoneata pertaining ta tke reactivity ef free ailicoa uitk aulfurie and
kydrafluoric acida mere noted Reich*** baaed a aoparatioa af free ailicoa
fram ailieoo dtoaide oa tke eoeuoptioa that ailicoa in unattached by NF and

(=) naiiml Oereee el li«Ui=li (itiltltiiM ef Oeelyele at ttamta-4 liqg I« IlIl (eelfeeg* I’> eeelrele
«f altMen o« .

() hUk. e. a.,, ant (Immii |* I*. Select Oerhede ef Ovtella-girol Anelyaia, a »<m tiler, tee
Vera. itao.
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HjS(J« ee*»le m>1liron <lioi ide r*«rti to Ilibftitr Sib, Thin InatM kIl =*11
rep«*t«J wuntil +« constant aright ana obtained, altar ah lch HHf), ana added
«long ollIb HI to oildli* silicon to silicon diandr end subsequently liberate
SiF4< Hoatitr, Miklaslir»ahit ** raportad that Iran silicon aaa titm tad by
treatcant aitk HI and HtS(i,. hall4** supported belch <« contention th.» attic an
diosiJe ana reooved by tbta procedure bat ala* indicated that silicon aaa

«tonty attacked.

An incnatig ation aaa *od o of tbn feasibility *f Hoicb a net bod Saaylri
containing $ to 10 ag of standard silicon carbtdo oora treated aitb HI sad
H,sc4 The laaa la oaigbt oaa foaad to average If, bat atleapt* to raid a
constant oaigbt by additionol troatanti, as anggoatad by Reich resulted is

farther 1ioaaoa is oaigbt

A further search of tbo titorstnra revealed that ailiroa natal e m ti s
too etiotropic ferns, anorpbooa sad crystalline of ohich only tbe onorpbons
fora reacts roodlly sitk HI Soar aatkors report |Ibot rrvstslliae stiiton is
« looly attacked by HI sad ron< lade that ordinary free siiicoa is probably a
nutnro of tbe too forae Ibis i oerlesioa *si supported by tbe nyrr isrii il

results obtained is this Ilaboratory abas apart rograpbic ally pore siiicoa oas

treated aitb HI sod H,SfJ( end oeigbed A sosli loos io oeigbi occorrod after
aocb addition tbea HHO,000 added eith HI, a vigorooa raartioo iooh place
-+tb ceoplrta volotiiirotion of the alanoot ft --- coerloded that hr i«h a

«at bod e¢+¢ of e+« value to this particular deter* lost ion alter M cannot be
saaooed that all netall It siiicoa preaeat |S tbe aample* la in the crystalline

or nonraremt fto HII for*

Hrilrhe'** proponed o *atb*d in obicb n li< on corbide la eolati tiled in

a stman nf dry chlorine gas at high tenper atoraa He reported thbhot < 11it on
dioaido is sot attacked he 11 or ' ‘'stated that silicon is volatilised al
J50*C no SicCl, bat that tb* carbide dooa not react oitb rb lorire belon a

tonporotnre of *00*1

(1) O**laefces**11, |. |.. 'Beal* Oe+ecacaal lea at tl llean CarS10e la CacOacaa*ae. lantclip jab f,
itll rivis».

(1) Sell a. a,, *fl» Cheat,al ansleal* al Befceelaer n>t *iec|ali. OS«e.:larSeatecS It. aao <losel,

—— rEite=—= 1,, ""tl. lacddc=e r1 Slica  t=oSiliccs aaa X o lo. dae= ag »». Isea ia\g,

<*) *c*In , j. |I,, 4 Cerr'clcMirc Treatise ea /sec|nK and fkcsrlicil Gheatsfcy, eal. VI a. aaa.
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(m tk« tails of this information, bureau of Staadards aaeples of silicon

carbide neighing S to 10 af oora heated to conalaat weight la a atroaa of dry

chlorine at 3S0*C. The looses in eeifkt for three aaaplaa thua troatad
(1.71. 1.74, 1.74V) aara reearkakly coaataat It ia evident that chlorination
of tin carbide oil! ytald reproducible raaolta for loaa ia aai(ht, bat tbara

ia doubt aa to ahathor the Iloaa ia daa oatiroly to raaoval of tba ailicoa.
Tbo Huraau of Staodarda reports 0 45* Fa proaaat to their ailicoa carbide, aooa
af obach oay ba volatilised aa FeCl,. Only tracoa of iroa, honever, aara found
ta tbo trap aaabinga an tbo off gaa line. Alumnus (0 29%) oay volatilise aa
Al1C1l( bat aaly if it ousts aa tba frao oatal, abacb ia highly unlikely. Tha
prosoaca of ailicoa aa tbo trap aasktags ana coafiroad by a qualitative tost
baaod oa tba bias color producad by tba tateractaoa of at licooolybdic acid aad
beniad too,

Synthetic aaoplos prepared by nixing Bureau of Staadards ailacea carbide
(freed of ailacaa aad atlacoa dtoaida by treatoeat oatb nitric, aulfurac, aad
hydrofluoric acids to coaataat eeifkt) aad atlacoa natal acre also subjected
ta tba cbloriaa treatoeat. The silicon aaouattag to lass tbaa 5* of thba.
|0 0§ synthetic aanpla, mi quantitatively reooved These aaaplaa, hoeever

do not duplicate the conditions found ia the actual saaple.

The proponed procedure for detorntaiag si liras aad ailicoa dioaido ia tbha

carbide ia aa lolleea Heart tba aatarial aitb cbioriua aad deteraiae tha
loaa ia oeight. Also deterasee the mount of Iroa ohick la volati Iliad (by
analysis of trap eeabiaga) and deduct tbia froa tbo loaa ia aright Tho loss
la loigbt , corrected for iroa, represents free ailicoa Neat, dotoraiae

silicon nod silicon Jiuiide together, tbo dotaroto»tlea being based on lona in
eetght ebon a aaopla ia treated aitb nitric, hydreflaonc and sulfuric aclda.

This lona ia naigbt aisus free ailicoa yielda tbo ailicoa dioaido coo last

MTKMINATIM W TWPKhT INC
J C. thita

The Health f'hyaits Dopertseat baa raqoentad that a oetkod be dove loped
for tbo dotorotnattoo of naoii qeeatlttee of torpoatioe ia aaaplaa of isatsai
sated air. The aaoplos oil I ba takes to tba vicaaity of a oachiaa tool, sod
It is anticipated that they oay be rather heavily coat saiastad mtb graphite

sod oi 1.
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A colori»*(nr arthod bu«d on the intensity of a blur tolor da«tlap«<i

by the reaction between turpentine ami vanillin in a hydrochloric a<id sole
tion ana invaatigata* Ilhia raaction la conducted in an alcokolir aiadiu*
mnea the pretence of aatar hinders the development of color The r oaaaon

eat hod of aeperrtmg turpentine froa its contaminant¥* namely by ate«a

distillation. wui wundesirable bacauae it introduces aster
This investigation <*» divided into tao phases (1) the separation of
turpentine from the graphite and oil m the sample by same method that avoids

the introduction of vater into the sample and (2) the development of s

chromatographic method for turpentine

(n pursuance of the first objective a synthetic sample of 15 parts of

turpentine to i part of graphita plus oil vai diluted tenfold aith alcohol and
passed through a 20 me column containing a 2 in length of 60 mesh silica gel
The graphite sad oil vere retained at the top of the coluan but moat of the
turpentine passed through Mhen the gel ess eaahed eith alcohol to remove the
fraction of the turpentine ehich aaa adsorbed a part of the oil eaa also
carried through In another test the sample vaa diluted tenfold eith pelroleux
ether In this case the oil eaa not carried through but a greater portion

of the turpentine ess adsorbed

A 20 mm co lumn filled eith 2 in of fuller s earth eaa used to filter the
sample then alcohol eaa used aiodiloeat very little turpentine eaa adsorbed
sad the naali fraction ehich eaa adsorbed oaa ree.oved by subsequent eaahing
Ho traces of oil sere uashed through the coluan aa eaa the rase ehen silica
gel oas the adsorbent Adsorption grade aluminun aside also proved to be a
satisfactory filtering agent |t haa been concluded that the saaple can

readily he purified by this aethod for color isct nr analysis

In sa atteapt ta develop a rhroaai ogranhir aethod for turpentine riper i
meat# sere performed eith 8 mm columns containing about 12 in of 60 aeah
silica gel, throegh ehich alcohol terpentine aml petroleua ether - turpeatInr
aolutioas each containing 100 > of turpentine ear* passed About 5 to 10
poi of aitrrgen pressure eos maintained at the top of thr column to old in in
creaoing the floe rete petrol eon ether eolations sere far sort satisfactory
than alcoholic aolutioma eith regard to floe rate A 1% solution of wvanillin

ta NI.1 eaa passed through the column for the purpose of forming a blue color

oith the turpentine amd alcohol eaa used to develop the band A visible bend
onn obtained from an little as 1y of turpentine Host of the bands formed,
hoeever, sore sell enough defined se that their lengths could be measured eith

nay degree ef accuracy



ft is believed tbit further work sight lead to the «atabliabosst of
conditions under which sharply defined bands would be developed. The width of
the bands sight then be related to the quantity of turpentine ia the »auple.
At thin point, however, the investigation was discontinued because of the
pressure of other work. It appears probable that the desired aaalyaes can be

perforned satisfactorily by the colorinetric nethod.

*KTOUHNATIM CABMM IN ZIBCtNIW PNTNALATK
J C. White

Certain teat results for carbon in production aanplea of lircoaiuo
phthalate were at variance with the anticipated values and a question was

raised aa to the reliability of the carbon deterniaat ion on this type off
naterial. To test this point two Bureau of Standards aanplea of potassioa
acid phthalate were enalysed for carbon The reanlta were satisfactory

varying lesa than 0 2% fro* the calculated value. On the baaia of these

findings, together with the fact that the preciaion of provioua carbon deteroi
nations on airconiua phthalate had been satisfactory, there aeena to be little
question aa to the reliability of this carbon deterainati oa

Testa were neat aade to deterniae whether the nethod of drying the aaaiple
(overnight at 150°C) which ia received in the forn of a wet cake, waa satis
factory. A sauple aa received waa divided into four portions. Each portioi
waa dried by a different nethod the dried natenal waa analysed for carboi
and sirceaiwa, and the C/Zr ratio was coaputed. The reaalta were as follows]|

9«



METHOD OF DRYING ATOMIC RATIO C/I1t

Overnight at 1SO'C « 21
3 hr at 150°C 115
Air dried 8 34
Vacuun dried 8 SS
Since there is so significant difference >m the C/Zr rstie, it any he

concluded thst the Method regularly used for drying the set cehe is adequate
sad that no serious error is introduced by ester loft in the asnple shea thus

dried.

NTUIIIMTIM «T AMUNIIV RITUALAT* IN IECYCLK U|V N
« K Miller

la the sarcomas refining process ehich is ao« in the pilot plant stage
of developnent sirconiua is precipitated fron solution by the addition of
emnoniun phthalate solution. In s later step of the process, the aanoaiun
phthelate is regenerated Since it is necessary to adjust the concentration
of the solution before the aanouiun phtheiete can be recycled to the prenpi

tation step a ample and rapid Method of deternmiag phthalate roneent ret ton

eas required

The possibility of using conductivity neasnrenenta as the basis of this
deternination eas first considered It ess found thst s naiinun conductivity
eus reached for a solution of aanoaiun phthalate shea the solution ess nore
alhaliae then a pH of about 7 5 and that the valoe of the ossieon conductivity
depended on the concentration of phthalate A working curve ess constructed
by plotting phthalate concentration versus naiisas conductivity, Bv neons of
this curve the concentration of any pure annoaisn phthalate solution could be
deternined by adjastiag the pH of the solution eith aanoaiun hydronide and
Measuring the conductivity Hoee vor high results eon Id be obtained if

appreciable concentrations of ionitsble inpurities sere present

One difficulty ess canned by the high concentration and resulting high
conductivity of the phthalate liquor, which escoeded 0 012 nho/cn, the aaiinon
specific conductance which could be Measured by neons of the Leeds and Morthrup
conductivity bridge that ues available This bridge was altered by the in-
sertion of an additions! ratio resistor, thus pernittmg the nsa«*res«nt of
conductivity in the desired range A conductivity versus phtlislate concen-

tration curve is shoes in Fig 16
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FIG 16

CONDUCTIVITY VERSUS CONCENTRATION
OF AMMONIUM PHTHALATE AT pH 7.80-7.90
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Although satisfactory raaalts aara obtained abas syathatic solutions af
aaaoaiua phthalata prepsrad by addisc hydroxide to pbtbslic aabydrida
ears aaalyisd, a aaobar sf saaplas of rocycls liquors gave unusually bifb
conductsnca rasdisfs. Further study indicated that tba abaoraal conductance
values aara daa to a high coneeatration of ammonium chloride in tba liquor,
canned by incomplete cashing of tba tircoaium pbtbalata precipitate after

filtration.

Siaca conductivity noasaraoaats on actual recycle liguors aara sboaa to
bo of no value, a nethod aas nought for tba dotoraination of pbtbalata ia the
presence of bigbh concentrations of aaaioaiuai chloride. A method baaed oa ultra-
violet absorption aas neat conaidarad. Ibis oat hod, is, of course, s”>j«ct to
certain diandventagoa ehich it aas hoped to avoid by the uaa of conductivity
aoaaurancats. thereas an ideal method eonid be (1) rapid, (2) continuous
reading, and (3) capable of application eithout filtration or dilution of the
aolution, the absorption uathod requires filtration or centrifugation in
addition to dilution and eonld ba very difficult (although not inpoaaibla) to

apply oa a continuous baaia.

For the absorption measurements it aas necessary to choose a aavelength
at ohich the thiocyanate ion, ahich nay also be present, does not interfere.
Measurements ears made of the ultraviolet absorption spectra of the thiocyanate
and phthalate ions ia aqueous solutions of potassium thiocyanate cad potassium
hydrogen phthalate. The spectra are plotted in Fig. 17 (I and 11). From theae
curves it appears that at say aavelength longer than 260 as the thiocyanate

ion aould not interfere.

The effect of pH on absorption of tba phthalate ion aaa alao deteroiaed
by measuring the absorption of amuoaiun phthalate ia eaceas ammonium hydroaide
(pH 10.1) and comparing the resulting spectrum (Fig. 17, I1l) aith that of
potassium hydrogen phthalate (Fig. 17, 11) in slightly acid solution. A
definite shift of the obsorption curve aaa noted, ahacb indicated that the pH
must be adjusted before the absorption uathod can be used. No further shift
of absorption aas observed in aolutions ahich aare aore basic then pH 10.

Thirty drops of 1 i ammonium hydroaide per 100 ml of dilute aumarnium phthalate

solution aaa found to adjust the pH to approxi matoly 10.1. The alkalinity of
all subaeqeeat teat eolations aaa so adjusted.
From curve Il of Fig. 17 it is evident that a aavelength of 271 am aould

bu suitable for gqaeatitative absorption asaaoreaeata, since the speetran is

1
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MOLECULAR EXTINCTION COEFFICIENT x 10*

NOT CLASSIFIED
DWG. 10164

FIG.17
ULTRAVIOLET ABSORPTION SPECTRA

X - POTASSIUM THIOCYANATE IN WATER
2X - POTASSIUM HYDROGEN PHTHALATE IN WATER

TEL - AMMONIUM PHTHALATE IN AQUEOUS AMMONIUM
HYDROXIDE

280
WAVE LENGTH (MILLIMICRONYS)



reasonably flat in this region and thiocyanate does not absorb The probable
range of phthalate coaceatratioa in the recycle liquor, furthermore, ia suck

that dilutions of 1 to 1000 should be used for density aeasareaaats at 271 OMm

A eorking carve representing the change of optical density eith change
ia concentratieai of phthalata at pH 10.9 and 271 an* eaa constructed (Fig. It).
The carve eas tested by adding eacass nanonion hydroxide to neighed quantities
of phthalic anhydride, dilating to a dsfimta voloan, and neasnriag the
optical densities of the solutions both nith and uitkoot the addition of NH4C1
and NH4SCN. In avery case, the aeasored densities nore ia close agreearaat
eith those for the corresponding concentrations as rend froa the standard
curvs. An an additional check, aeasoroaeats nore node on too saaples of
recycle liquor in ehich phthalate had been deteroiaed by the lead acetate

aethod.(*> The results are ahonn in Table 17.

TAH.K 17

enterolood Concentration of phthalate

LEAD ACETATE METHOD* SFEC1BOGNAPMIC METHOD
SAVRLE MO- . (soles per liter) (aelea per liter)
0.333 0.330
fg 0.321 0.3S7

*The value* dateraised by I|b# laud acetate natbad ear* reported is tore# of percent
pkthelote. la the ceaveretee te molarity, a density vale* ef | 05 far the eaueeiee
phthalate eaa used.

The accuracy ehich caa generally be expected of aa ultraviolet absorption
aethod is of the order of 1to 2% It ei 11 be observed that ia the case of
sanpla 1, the too Methods check each other eithia this range. la the other
case, the check is not satisfactory, sad, ia aa effort to find the caaao of
the discrepancy, the determination of phthalate by the lead acetate aethod in

aaaple |, ia being repeated.

(]) ovarhalaar. L- O., sad Oviaa*. |I. 1., Cbaetrel 0 *taraieettee e/ pbthelet* /an, Oah aids* national
laba*ate*r, T*I» Site. Y-tOJ (So*. If. IS##).
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OPTICAL OENSITY

NOT CLASSIFIED
DWG. 10183

FIG.18
OPTICAL DENSITY AT 271 MILLIMICRONS
VERSUS CONCENTRATION OF PHTHALATE
IN AQUEOUS AMMONIUM HYDROXIDE

CONCENTRATION (MOLES PER LITER MICH4)



While the results are encouraging, it cannot ba said that the akaorption
net hod baa baaa proved in actaal practice. Farther check aeasureaeats will be
aade on aaaiplaa of recycle Itqaor for ehich pkthalate concentrations are kaoen
aa soon aa these eolations becoae available.

The recosaended procedure is aa folloea A S-al aaaple of ike recycle
liguor, which is usually 0 3 tc- 0 6 If in phthalate, is dilated to 250 al. A
S-al aliquot of the resulting solution is pipetted into a 100-nl voianetric
flask, 30 drops of 1 1 aaaoniar hydroiide is added, and the eolation is dilated
to the aark with distilled water. The optical density ia then aeaaared at 271
a** by aeias of a Beckaaa apect rophotoaetnr (Model DU) with a hydrogen e«leap
ultraviolet light source. The phthalate conceal ration of the aolatiea is
deteraiaed by reference to the working carve (Fig. It), and the ceacentrntion
of the original recycle liquor can be calculated by auHiplymg the aeaaared
concentration by 10*, the dilation factor The net hod is not applicable in
the prer .-ace of other ions which absorb appreciably at 271 om

WETBWINATION OF AMSNIUI I ABM1UI PITWALAL* IHIITIM

f. K Miller

«
In the tirconiue refining procesa the lirconiaa is precipitated aa the
hydrous oxide by the addition of aa eicesa of aaaoniwa hydroxide. For control
purposes it ia neceasary to be able to deteraiae the mount of esceaa saunoatao
hydroxiJa contained in the fi Itrete ekick also contains e kigk concentration
of aaaoaiaa phthalate.

A siaple, easily applied aethod was devised for deterainiag the excess
aaaoniaa hydroxide in an aaaoaiaa phthalate solution It was exporiwentally
established that the pH of sack a solution is a function of the concentration
of aauKiaiaa hydroxide and farther that the pMis little e'fected b* dilation

A standard carve was constructed by plotting the pH of a 4.1 M aaaooiu.
phthalate solution to which an excess of aaaoaiaa hydroxide ranging froa 0 te
101 was added. By referring the pH of an aaaoo iwa phthalate aaaeaiaa hydrox-
ide eolation to this working carve (Fig. 19), the percentage of excess ibmoim
hydroxide can be readily deteraiaed The actual concentration of the phthalate
over a wide range of concentrattens, is not a critical factor
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NOT CLASSIFIED
DWG. 10182

FIG 19

pH VERSUS PERCENT EXCESS
AMMONIUM HYROXIDE IN 0.7 MOLAR
AMMONIUM PHTHALATE

EXCESS AMMONIUM HYDROXIDE (PERCENT)
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ethsaiMTiIM «r
J. R L«nd and V K Millar

Efforts lift bosm aade to overcooe difficulties oocoootorod is tbe
analysis of boron carbida, boron nitride and other boroa containing SMtorials
for boron. This oork bos boon closely correlated ei*b the routine saalysis of
saaples, and for tbhia reason it ia diaceaned u thbe aectlea "Analytical
Service lorb for NEPA" on p 110

mTAMILITT TIHITI M A SILirOM MIL IN CONTACT till fteell*
V J Ross and J. C Obits

At tbe request of the ARP Esperiueatal Engineering Group an in*eatigattea
ea* nude ef the stability of Dos Corning St licoae Oil <DC S50) in tbe preaea.-e

of sodiun at elevated teaperanrei Thia notarial ia a clear, slightly
yelleetsb liquid of ticeptienal beat stability and it baa a bigh resistance te
ouidatiaa, a loe volatility and a high flash point (600 f niamsn) Rerasae

ef these properties it is being considered aa a pressure treason ting agent

in eqaipneat in ubicb tbe ri 1 sould be is contact sttb sedlsa natal at teeiper-

aturea ef 30& te 350 F In the event ef certain types af failure ef the
apparatus hovever tbe oil eonld be in contact eith sedtan at considerably
higher teaperaturea Thbia investigation nan aade because ef the possible

eiistence ef an eapleaien baiarJ or of reactions ebicb though leas violent

oight produce deleterious effects

la order ta emulate conditions approaching these ebicb otgbt be ea
countered ia tbe case of aa apparatus breebdoea saaples of ail and audios
sere boated together at teaperaturea up te 10S0 F Four testa uere aade

Eipenaeot 1 Oil alaoe short period bigbh teaperature
Eapenaeata 2 and 3 Oil plus sodiuu short period high teaperature

Faperlsent 4 Oil plus sodino long period loo teaperature.

In each eaperinratal run tbe saople eaa placed ia a test tube uader an etaas >
pbere ef beliuo isnersed ta a lead bath behind a brick barricade nod visaed

indirectly by aeaae ef a otrror Teaperaturea ears oeasured by a theraoceuple
ebicb eaa laaerted into tbe oil The super iascotal observations are given in
Table 1«

IN
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BUDbIIItf af Silicas*

I al OIL. NO SODIUM

o>
104

rxli**;

Faaaa sba#r*ad

Stsady hatltag abaarsad

Praia a* aratal*’

TH af ail had
raaidaa aaa *tac

til

ralattlit#<

Oil hald at thia t
tars far IS att sad thaa
haaidaai ail vary riacaaa,
I-S1S
A ftar raaltag taat laa ta rasa t

TABLE 1B
(BC ssB) la Coalact till M lu
UFT S AMD J EXPT. 4.
* al OIL. 4.1 g SODIUM S al OIL. «. 1 g SODIUM
(IntO aa ail (INto oa ail

om aarfaca af ad; aa aa aarfaca af atl;
iadieatiaaa af raactiaa teaparatara aaiataiaad
lalal far 4 hr sad tbaa tabs
raaarad fraa had*; aa
riaihla ehaaga aatad
First isdtrati
Oil hags*
ali*tly
eat MW af ail had
calatiliaad. aadtaa
daftaitaly hr
Faaiag caaaad. raaidaa
Altar |4 ata at thta
Caspar atara atl aaa ra
carad fraa hath, laapa

%f aadtaa ahaarrad hat
aaaaat appaarad ta ha
ha-

alight ly laaa that

far# haattag

Oil had palyaanaad lata Dal appaarad aachaagsd;
hard, atly, rryatal- aadtaa aagrsgatad ta
Ilka aalid; sadiaaatill aaa aaaa

praaaat aa awtal.
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It is evident that tlw presence of iodia inthe oil at 10S0OeF caaaad the
oil to solidify oa cooling. The solid forasd is experiments 2 sad 3 «*s oily
ia astara, sad iadividasl| particlos aero rosistsat to crashing kstaoon tho
fingers, iasolable ia aatsr sad alcohol, sad oaly slightly soluble ia acstoao.

A gaslitatios tost shooed the presence of sodiaa.

A qualitative tost for hydrogoa asde oa the fanes liberated in experiment

3 gave negative rssalta.

The Ilump of sodiam ess reaoved froa the oil in experiarat 4. sad the oil
oas then shaken eith enter to extract say sodiaa that night be reacted. This
eater extract ess basic ehereas the eater extract froo the oil froa experiaeat
1 ess neutral. This fact indicates a possible reaction of sodiaa eith the
oil, eves at the comparatively loe teaperatere (4SO0*F) reached in thia test.

The resalts of these experiaents indicate that Siliroae Oil DC SSO la

stable m the presence of sodiaa at 400 to 700°F for short periods and, there-

fore, can safely bo employed as a preasare-traasaittisg agent.
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9. SERVICE ANALYSES

(*NIC ANALYSIS — SHIVICC SUUP
J. V. Robinson

The greater port of the increased work load evidenced daring this quarter
is attributable to the accelerated activity of the Materials Cheaistry Di-
vision. Samples front X-1O sources acre also analysed.

The laboratory is not in possession of a precision Doe Recordoaatic

Titrator. It ia anticipated that the potentioaetric titrations that are ac-
quired for a large nuaber of uraniua analyses as sell as other titrations
will be aede much faster and with greater accuracy when this instrument is
eaployed.

Soae difficulty eaa experienced in the analysis for arsenic in synthetic
leach solutions containing uraniua, vansdiua, srsenic, iron, and phosphate.
The aost expedient method of analysis appeared to be that in which the arsenic
wes separated as the sulfide and weighed. Atteapts to separate the arsenic
either as As,St ar As}S,, however, failed to yield coaplete precipitation of
the sulfides unless the initial precipitate was filtered off, the filtrate
heated, and a second precipitation aada.' This second precipitation was
uadebirable because it was tiae-consuaing and also because an appreciable
aaount af sulfur precipitated with the arsenic sulfide when the filtrate was
heated, thus coaplicating the washing and purification of the precipitate.
In additien, before the filtrate froa the first precipitation was hasted the

presence of an excess of oxidising or reducing reagent — depending on whether
A«,S, or AsySj was sought — had to be assured to avoid the precipitation of
a aixture of the sulfides. Until a satisfactory alternate procedure is
developad, arsenic will be separated by distillation.

Boron in concentrations of th« order of 0.5 ppa was deterained in aaaplea
of grapkita. fith slight modification, the aethoda described by Nsftel~17
and by Staple et el."*) were found to be adequate for asking these determi-
nations. These aethods are based on the intensity of the celer coaplex,

() M™MItl, J a., -cele.twal.tr Ma.adete.auev tew ef Petes.* fad fag. Cfcea Seat. fd. It, » (IMS)

<*) Steele, aetekeli, I 0., Sal.ee f., ead4 Slava. S . g fatted far lit fatarauettee e/ ferae ut
If,, fewere A-1SSS (Be.. IS. ISSS).
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curcuain-boron, which as prodacrd. The idtgaacy of these MlIhodi tu proved

by the "standard addition" technique.

The ascorbic acid oetkod developed by Rotheaberger and Griaea.t*) obich
is coanonly aaed for the coloriaetric deteraiiaatioo of aoderately loo con-
ccatrationa of araaioo, oaa fowad to be applicable to aolotioas containing anall
quantitioa of vaaadian provided that tartaric acid oaa added to the aqueous
phase (70% saturated with calcian nitrate) to prevent eatraction of vaaadian
into the diethyl ether phaae along with the araaiaa. When, however, a fair
aaoaat of vaaadian oaa proaont (10 ng or aore), this procedure failod to
prevent oatractioa of significant ananats of tha vaaadian by the ether unless
tbe aqueous phaae oaa conpletely saturated with calcian nitrate. Accordingly,
the procedure of Rothenberger end Grin*a oaa nodified by bringing the calcian
nitrate coacentratioa in the aqueous phaae to saturation prior to the addition
of tartaric acid and the other eatraction. Under such conditions the ea-
traction of vaaadioo oaa inhibited ao that no interference oaa encountered in

the deterninatioa of amnion.

The cadniun concentration of ailver-cadnion alloys has been deteroiaed

polarographically.

Colorinetric aethods have bean adapted to the determ netion of very
loo concontrationa of cooponenta coanonly found in rorrosioa-teat solution*.
Using those aethods, the fol losing elenents can ho readily deteraiaed shea

proaont in vaouats as loo as 2 yf25 at: Fe, Al, Na. Ho, Mo, i, Cu, and Ft
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it QUALITY CONTROL

R. L- BcCeteben

CHEMICAL ANALYSE*

*eHIM NUralutIMi. One or aore sodiua control itaplti 11 included
with itch group of rugolar aaaploa analysed for aodiua by aaaaa of the Becluaan

flaaa photoeeter. In all, 3S auch aaaploa oara analysed during tbia quarter.

At one tiae during the period it bacaaa evident, through taat reanlta for
control aaaplaa, that tbia dotaraiaation uaa out of control. The difficulty
aaa eventually traced to the need for replacing the aaplifying tubea of the
apectrophotoee ter ; ehen the replaceaent via aade no further difficulty one

encountered.

Carbonate beteralantlean. For aoae tine it baa been apparent that there
ia a barely perceptible pooitive biaa in the teat reaulta on control aaaploa
for the carbonate deterainati on ia the loeeat range ef concentration (fapproni-
aately O.b ng/al). In the hsgheat range for which control aaaploa eere aulL>
aitted (approxieately 3 0 ag/al), a biaa ef equal aegaitude but of oppoaite
aig.i ban been obaervad. Atteapta ere being aade to correct the difficulty,
even though the diac re paneiea are an aaall aa to he ef alight practical

iaportaace.

tiraalaa beteraiaatlean Uraaiua control aaaploa eere prepared by diaaelv*
iag Bureau ef Standards 11,0, in nitric acid. Suitable dilutions eere need for
checking the accuracy and preciaioa of uransua deterainatione by three aethoda
(1) potenttoawtric titration.*1* (2) celorsaetric by aaaaa ef 1 ascorbic

ecid,<a> and ()) flueriaetrsc .*e*

The teat reeults indicate that the colortaetric and potantionetrie eetheds
ere aatia factory with regard to accuracy. On the bnaia ef the liaited data
available, however, it appears that there is e positive biaa ia the cane ef
the fleersaetric aethod. The average values ef the test results are presented

in Table 21, along with other significant data.

(1) Gn u, C.. tales. a., aweiite, I. I*., as a*lew. V. a.. gC*(It gaail «/ gteaderd 4asiyt*«ei
gelM |, Carfeta. Mi Ct'feM, v-11 Ufepwr» cD-SMI (Bar.M.r, teas)-

(t) tetfeewfe. g*-, C. D., aao Orlmp.. U. I., gee */ |-littrlit Acid at a C#l*ria*t'i< geageet fee
pram tmm. t'a,feta* a«a Carfeaa. M | T«h '< M.1M.U {lvw a. iea»».

(I) Utiefea, O. a.. 4eely*i* ef Apertel AUlvag* Aaaplc, *« C. a. c.rfeia. mi c«>fe.a. v-1>
Usesr nrenm v -p 11 | (Dee. |, (M1).
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STANMID

IKIMD Or ANALYSIS DETERMINATIONS ACCEPTB) VALUE AVERAGE VALUE DEVIATION
(A (f) <ri (*)
*m a Uiaaioa, tatal ailligraas
Psteatieoetric A 1784 IT 11 8.1 0.88
liaralien 8 IS 4 IS 4+£8.1 8 17
S 48-8 48 4 888 8. 13
Ursainn, ail ligraaa/ni 1li »iter
Celertantric (I* 8 8-14 8.81 8 8 884 8 88
ascorbic acid) . 8 48 «44 8 8 888 8-88
4 1 83 181 8 8 03 8 81
Uiraatee. ailligraaa/litar
Eleennetric * 1.84 8.48 1 1,38 4 14
11 4 8 78 18 41 8 40

e « probability factor at 99% caafifaac* laral based at | e« | degrees af free.
e « stsaderd' deviation, 42(f > f)*/(g « H

(e//V m stssdird arrer af tba aversa* at confidence level,

It ai 11 be observed that for tbe flior tartric eat bod. tbe difference*

between average test valeea (l) aud tree valeee O') are veil oetaide tSe lieita
iaponed by tbe standard errer of tbe average. The ataedard error atatea the
reliability of tbe average ea a 99% reafidenre level. It ia clear, therefore,

tbat a biaa mata ia thio deteraiaation

Too fea control aaaplea far araaiaa beve been aaalyaed by the three
aetboda to provide a baeta far definite caarlaaieas as to tbe preeiaioa
attaiaed. It ia anticipated, booever , that saffirient control data far tbla
evaleat ton oboeld be available far peblicatiea ia tbe neat qearterly progress

ropert.

liraafl fleer Ido Aaalpeen- A renaiderable neaber ef uranyl flooride sole
tiaaa containing aodiea along eitb enceaa fleer ide. ore aee being analyied
far eraaiea. flnoride. and sodiue. A control pragraa to check on tbe acrerary

of tbeae deteraiaattana baa been started



MCTCMMPHC ANALYSIS

A number of regular apectrographic contrcl iiapUi and special control
aolntiona nrt analysed spectrographically, aiiag the porona cap smthod . It
vaa foaad that aora aatia factory raaalta coaid ba attaiaed by tbia Method if
the'solutions aero prepared in glaaaeara that had beaa claaaed by treateeat
eith hot coacentrated aalferic acid folloead by alcohol aad eator eaahea than
if a cold aitric acid eaah eaa aaed to cleaa the glaaaeare. The aalferic acid-*
alcehel cleaning precedare ia aoe being aaed oa all glaaaeara intended for
processing apectrographic teat solutions-

A teat eaa condacted to deteraino ehether, ia the aaaal procedure for the
preparatioa of aolatioaa for apectrographic analysis, the addition of 0.1 al
of platiaaa eolation as an internal standard is accurate sad reprodacible.
The conclusion reached eaa that no significant difference could be attributed
to variations ia the concentration of platineo ehea added in the anus 1 manner.

A study of recent apectrographic test results on control solutions for

> I' s indicates that there has been an improvement in both

precision and accuracy The iaproveaeat ia believed to be due to the enperi

aeatal eorh done by the apectrographic laboratory ehich has beea aiaed at

satisfactory control of the variables found ia the porous cup nethod of
ana lyaia.



11 INORGANIC PREPARATIONS

rni siscsNitii min
N p. Hons*

A report describing the preparation of urconivo aside of parity seiteble
for aee as spectrographic standard Material is being written. Particular
eaphasis is being given te tie nethod which proved sacceeefal, nenely, tbhe
recrystal lisetion of sircoaiua as tbe osycbleride frea etraag bydrocbleric
acid eolations. Other eethods, which ears tested bat feand te be less success-
fal, ere also treated but in leas detail. Tbhe retber volaamoas analytical
data collected have been reviewed, and tables of selected dote have been
arranged to eaphosiae pertinent facts while avoiding loss of focus through tbe

presentation of data in too ouch detail

MmMnuTiM m MMiva nitiim

H P Mouse

A quantity of wroniua nitride |||9 g) prepared by tbe Cfcenicel Division
at the Y-12 Plant has been jdded to the collection of araaisa compounds which

is Mintained by the Analytical Cheatatry Division.

(NMEPAAATIGN M PUth t*ANVL NITAATK MLVTIM

U Memo

At the request of the laotopea Analysis and Kathode Laboratory of the
Stable Isotope Division, a solution of wranyi nitrate was prepared, for use
as s pnesry standard, by the following procedure A weighed quantity of
ursnous fluoride was fused with perchloric acid te renews fluoride. The
solution was diluted and filtered Assemsa hydroside was added to the filtrate
to precipitate aeuaoman uranate. Tbe precipitate was ignited te tbe oside at
800°C and then dissolved in on equivalent quantity of nitric acid.



