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The monthly meeting of the Analytical Development Group with Ur, H. H, Willard was

held August 19 and 20. Prineipslly, the detarminstions of uranium and aluminum in

Radox streams and the determination of trace impurities in caicium were discussed
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MINCTES OF MONTHLY MEETING WITH DR. H. H. WILIARD

Augost 19-20, 1948

. DETER(NATION OF ALUMINGM TM KEOGX STREAIS
@
a, Method in Control lahorstory Use

mummmmmmmmammnm-aoﬁmm,

based on ths altmimm requiremsnt alone is used. By eliminating the oxine

which would be required by the wranium present, a wach easisr separetion of
®  Quminum was effected. Samples with a UNH/ANN ratio as high as 150 were rm

susoessfully. When iron and chromium are present a perchloric acid fuming,
& merowry oathods elsctrolysis, and a second perchloric acid fuming to cxidise
urenium, and residual chromiws to the hexavalent states are employed,
Accuracy is satisfectory; howgver, .the procedure is time consuming,

b. Iron Complexing Method ®
Following & perchloris acid mm% to cxidise chromium to the dichromate
atate, the sampls is mads weakly alkeline with saturated ammtniug carbonate
in the presence of tartaric acid. The sample is warsed %o 70° and potassium
cyanide added followed by the addition of 10-30% excess oxine based on the -
aluminum requirement, Reisults are about 1-2% high, although betier accurecy
appedrs to be forthooming., Dr. Willard indiceted that the farrocyanide
complex is to be desired because of its greater stadility.

¢. Ion Exchenge Separation

The basis for the separation of alumintm from cbher cations a?pem in an
articls; LwS and Filoppons “Zavodskaya lab.", 13 539 (1947) (C.A, LLSk,

July 10, 1548). The isclated aluminum is dete by the titrimetris
oxine procedws, @ ®

4. Acidimetric Titrstion of Aludmm ® :

The basis of the procednre is described in the February, 1548 issue of
Winaletioel Chemistysi, Othsr calione are sspartted from aluminus by
sodlum hydroxide precipitation. Accuracy has not been satisfactary.

Dr. Willaprd sugpested that the quantitative separation of alumimm from
other cations in sodium hydroxide solution is difficult to ascomplish,
The results of an extensive literature survey by Rodden indicate that
following organic resgents msy be useful for the separatiod of U0 and Fed.

1., qQuinoldic acsd °
@ 2. 1, nitrose, 2anaphthol °
3. tannic acid

ke 1nsatin / oxiwe
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The hematoxylin method is subject to error in the presence of iren.
Dre ¥illard suggested the redustion of iron, complexing iron with
orthophananthroline, and s permanganate oxidation to the ferr

doomplex
which is faintly blus. If the oxidised complex is sufficiontly stable,
& reliable aluminum determination may be possiblo,

£, Conductometric Titration of »\lum_nm
The oxins titration wes mti%md.
JII. THE DETERINATION OF ALDMINIE IN WATER

An aluminmm dotermination is necessary for water containing 0,02 - C.0h

$. Fe p.m. and 0,004 p. AL pom, The hematoxylon method lacks sensitivity
and i3 subject to iron interference, The iron interference way bo eliminated
possibly by oxidation of the O-phenanthroline complex. Aluminum mey then be

determined colorimetrically with aluminon or morin, or fluorimetrically with
quantichrome blue black, As a @edun agent for

n Naz50), was sugoested;
although, an excess should be avoided t& prevent foriition of a large quantity
of free sulfur,

@ [0}
I1I. APPROXTMATE UNH DETERMIKATION i
(o]

The polarigraphic procedure appears to be repid enough for application.
Hydragine is added to reduce iron and dichromate and the titration is carried
ou in & supporting elactrolyte consisting of 150 3 ANN/1, 0.1 N H01, Cr#d,
Fo™, hydrazine and }D3. Precision has not been satisfactory. Dr, Willard
indicated that a nitric acid-hydrochloric acid reaction may be causing erratic
results. The possibility of current integration was mentioned. The fact that
the half wave potential becomes more negative with increasing URH concentration
was brought out. Dr, Willard plans to discuss the matter with Dr. Furmen,

I¥, FLUCAIMETHIC DETERIMATICH OF 012

i method is being applied W 0.01 ¥ wanium, Dichrumsie yuenching is bulg
investigated. Precision is not satisfactory. Dr, Willard sugcested that a
Ag Cl - Na F flux might be workable and quite-advantageous in eliminating

cracking of the bead during cooling, Nitrate, if present, would decrease
the clarity but could bs removed with chlorine gas,

Dr, Willard mentioned the use of elecirolytic deposition of uranium from a
neutral oxalate solution, as done at Armonne, with subsequent counting may
have analytical value., Dr, Pearce stated that such is being done at K25, ®

V. CGLORIMETRIC URH

¢ ®
The thiocyanate mothod is not reliable,
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DETERTIRATION Ql; RITRIC ACTD
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® .

At the vonthly Redox meeting in Schemsctady, the following was decideds
1. The modified (1° C) oxalate method is the wost accurate.

2. The K method is satiafactory but depends on the quality of the XF,

3. The XF method may de satisfactory for the IDP colum if AMN is used.
CONDUCTILETHIC TTTRATICN OF AcOH AND HNOy IN HEVONE

Dr. Willard indicated that he will submit a 1ist of necessary equipment.

The use of an AC vacum $ube voltmeter for null point determination was
discussed,

Substituted ammonias were sugzested for titrating weak acids,

VOLUMETRIC UNH (Cr** - Zod+ TremaTION) ®

No%or&ms done. A stock suzply of platinum electrodes in strong oxidant
will be introduced.

VACUUK DI&TIIJATIOEI OF HN0g

' ®
The caks, after ¢old distillation, is treated with water and the wster dis-

tillod at 70° C. The {03 recovery is 89%. Repeated warm distillations will
yiel%loe;'é recovery.

30RON

The method has not been apprecisbly changed. Corning resistance glass and
silica samrls crucibles are used, Up to 2 g Na N0, tended to cause {lashing
of methyl aleohol, whereas no smch =ffect was ohoefyed when Ca (WD;). wee
usad,

The excess acid factor as it ccours with the use of nitric acid could be
eliminated by substituting phesphoric acid,

.
Dr. Willard donated spectrophotometris curves from G. H., Ellis., The
foasibility of the following boron colorimetric reagemts was indicated:

1. 1, l-dianthrimide {used in HySOp)

2. uinalizarin ®

. .
The first fluoresces in a convenient range,

-4 -
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XI. FLUORIDE DISTYLIATION

®  Muwrine 1s being detornined with pare di metiyl amino ago phenyl arsonte
acid, A 255 solution in alcohol<hydrochloric acid (911) is heajed to 60°,

agitated, added slowly to 1% sirooniuwm oxyshloride in 1 N HC1, agitation

@ at &P continued for 12 hours, The residue is ground with ssnd,

Dr. Willard suggested the use of a protective collnid,

The suggestion was made to distill into the zirconlum axychloride solution,
to react with the free acid, and finally to water extract the colored substance
which would

wouldd be formed i {.uwrioe wWeie presenta

-
-

The large nitric acid excess may be destroyed by electroiytic redaction or
forrous sulfate reduction with a molybdenua catalyst,

The presence of Fe** ang 0¥ increases the required distillation time
considerably in order to break up corresponding fluorine complexes,
XII, DETERUTHATICN OF FE4 1y 10p

A large excess of Fott 1 present, Potassium thiocyanate mey vork satise
factorily; although, nitric acid will probably give a color. & hydroxydiphenyl

carboxylic acid has not been obtaimed,
[ ]
IITI. WATER IN HEXONE
lbdified (reduced amount of methyl aleohol) Karl Fischer reagent. is being used.

iiigh UNH samples give a precipitate (excess pyridine dissolves it) which ob-
ac:res the exd point, Hydrazine and possibly ferrous sulphamate reduces iodine,

In the direct titration of water by the reagent methyl alecohol prodices an

error. The uss of isopropyl or butyl ethers was sugppested. Ths dsad stop end
point is satisfactory,

IIXI]. DETERROINATICON OF HEXONE IN WATER

The present method involves a distillation of the hexone followed by the
® lodiform reaction and titration with sodium thiosulfate.

The primary reaction is such that 1 mole of hexones reacts with 6 moles of
dodine; although, high recoveries indicate that a sccondary reaction occurs

in which 10 mles of iodine are comsumed. The method 418 set up on an emperical
basis. A 100 M sample containing 0,0 mg. hexone gives 1-33 error.

XIV. DETELINATICN OF LETHYL ISC2UTYL CARIINGL -

lio further work hus been dons. A coloriretric procedure might be worksd out
if a colored acid cou.d be found to produce a colored ester,

o DRCUASSEED M
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) ®
The oxidation of hydrasine followed by the distillation of ammonia has not
been investigated.

® ®
IVI, SPECIFIC GRAVITY

mmcmpmﬂndammtobo the only one applicable to radicactive

solutions, An accuracy of 20 prm is indicated., A rising drop for the hexons
phase ey b possible,

IVIX, STANDARD RRDOX SAMPLES

Dr, J. F. Flagg, Scherectady, is sonsulting with the National Bureau of
Standards to satablish sampias to he vin on 2l smites,

XYILI, DETERQNATION OF TRACE IMPURETIES IN CAILCIWMM ®
® No d.;:'ﬁcultmm been encountered in the determination of ¥n, Fe, Cl,
and . :

Alumdrmum (10-150 pp). Present wethod (glass bead absorption followsd by
hemmtoxylin method) gives fsirly good resulis. The use of quartz beads
instead of glass to provent the possibility of interference bty thd aluminum
present in glass has been sugwested. Procuremsnt of quartz beads is a
problem, howaver. Haul ord Works Al values are high compared to the avorage
value from other analytical laboratories, I,Y,T. values {obtained spectro-
grephically), however, were compsrsble, Calciuvm interferes in the direct
determination of alumimm using the hematoxylin wethod. Aluminum and
alizarin colorimetric methoda suggasted. A flusrascence method using

- morin (yellowish green) was ais¥ suggested. Iron would first have to be
complexed by o-phenanthroline with & hydrosulfids reductant. A Pontachreme g
flwrescense method (orenge—red) would probably also be satisfactory.
(C. 3. Lowe of the Ressarch Section is co-author with C, E, White of the

University of Maryland of several articlea on flucrescence methods for the
datermination of alumimem).

Chromtwm (1-10 ppm). Calcitm interferes in the dirsct detarmination of
cmromiun uwsing the diphwnylcarbaside colorimetric wethod. The use of glasa
bead abssrpiion of chresmiwm as 8 separation from calcium seems promising,

Co

@

(1C ppm). Calcivm and irom wers found to interfere in the use of
sodiwmm diethyldithiocarbwmats colorimetric method for copper. The
ubsanis scid method, wing malonic acid as complexing agent, will be
attemptad as soon as all the resgents are procured,

Cobalt (1«10 ppm). Iron seems (o interfere in the tetrephenylarsonium

®
ohloride colorimetric metind. Also, this method mey not be sensitive
enough to determine cobalt at such low concentratioms, A tethod in which

the cobalt is complexed with axcess thiccysnate and extrected into
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ethyl acetats was recommended as a more sensitive method, Iron interference
can be elinminated by reduction with stannous chloride,
[ ]

Nickel (110 ppm). Some difficulty caused by turbidity has been found in the
use of the dimothylglyoxime wethod for nickel. In this method, bromine is
used as tho oxidising agent. UWith the pH adjusted to 9.0-9,5, carbon dioxide

was sugpested as caueing the tiarbidity. Solvent extraction of the color was
suggested s a possible remedy. .

(500 ppw). The titan yellow method was siggested as the most

mothod for the determiration of magnesium, Alumbrum interferencéd
mght be removed by adding excees alkall ¢o0 form ths aluminate. Caleiuma

is Imom to ave an intensitying effoct on the color, OGum axabic or gelatin
could be used to stabilise the precipitate formed, Sample size mey e critical.

8414con (50 ppm)e The gravimetric fluorids mstlind was fownd to be not

T iclently ancurate st such low silicon concentrations. A molybdate method
basad on a July, 1948 article appearing in "Analytical Chemistry” has been
trisd, but no color development was obtained, Formation of ¢olleidal silica
was suggosted as the cause, To remsdy this effect, the Si0; solution could
be made more alisline, stamous chloride added, and then the sqlution made
acid rather than completely acidifying bafore reduction.

ANALYSIS OF SPECIAL GAS SAMPLE

®
A 250 ce sampls of ges evolved fros a 1 gran ssmple of neutron-~irradiated’
magnesiva’ oxychloride has been submitted for anslysis for Oy, H,, 3, C1,,
4,0 vapor, HOL vapor, and other gases. Normal ges analytical me could

Yo used for H; and 3,. Chromous chloride ("Oxorbent®) was suggosted to be
used instead of pyrogallol for gae determination of oxygem.

Chlorine. Difficully has besn encountered in determining criorins by
solution in water and using the tolidine colorimetric method. Acidification
was sugpestad as an aid in preventing chlorine hydrolysis while using this
method. OCther sugpestcd methods include sbsorption in atandard arsenitegs
solution or in buffered {boric acf¥-borate) potassium iodids solution.
Wedaw Vs, D pogoing i gas Whivugn aclydsums, waler wvapor could be
Ttoralned by the incremse in weight of the shsorbent.

Nitropen. A sugpestad method for nitrogen would be to absorb the nitrogen in '
ﬁummum,mmwwmwmmtmm
mmnnmo?&clum

-
l%ﬁMorchmMmWwfammm

. [ ] °
9
DEVRIARATION OF PHOSFRORIS AND MAGNESITM TN URANYUN AND URANITM OXIIR  ©

Wel chexical wrthods are needed to verify high spectrographic findings,

 NRSSEE ™
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» A mlybdate colorimetric method (H. W, Hamual, Yon Rathods
in which molybdiphosphoric acid is reduced with stanroua chlorids
and the msultang blue color is extracted into n-butanol out of a 1N
H.‘,soh solution was auggoated for the determination of phosphorus.

m A concentrution mathod in widch the waniw? was ether extracted

a colorimetric (titan yellow) determination was sugpested for
magneeium, If UNH world interfere in the titan yellow method, one of

F, Feigl's magnesium methods in which a blue color is developed could be
attempted, Q

DETHATINATION OF SMALL AMOUNTS CF URANIUX IN Al-Si, TIN AND BACHZE

Tin. Volatilization of Sn using an HC1-HBr mixture could be used to

Temove the Sn and oomenmte the uranium,. Dry chlorins could also ba
wad to wolatilise the tin

Bronss. Electrolytic removal of Cu and Snusing a hydrochlorie acid

soTution with an anodic depolarising agent, such as HyNOH, could be used

e concentrztie the uranivm, A Pt-Ir ancds would also help in the

olectindeposition of Cu and Sn,.
Q

Al-Si. Yelatiliszation of Al and Si with &y chlorins would lsave a con-
ted maim residue for analysis,

°

o .© LC) t/j CJ-%/»A‘ %’WM S
= E. W. Ch¥istdpherson
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A. Mo Foss

0o Analytical Section
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