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PA3PAEOTKA M OIIYEJIMKOBAHME HOBhIX
METO~OB CrrEHTPO~OTOMETPMqECHOrO

AHAJIM3A:

G. F. KIRKBRIGHT, Talanta, 1966, 13, 1.

l'e3IO~Ie---06cY1Hl1aCTCII MCTOIl H3Y'ICHHII q>aKTopOB, ;I\Cn:CTBYIO
ll\HX Ha paspa60TKy cncKTpOq>OTOMCTpwlccKoro MCTOlla. PCKO
MCHI1YIOTCll l1aHHhIC KOTophIe 110JlmHbI 6hITL C006II\CHbl B ny6
JIHRal\IUI PC3YJlbTaTOB 3THX HCCJIeI\OBaHHll:.

XMMMqECHO-CrrEHTPO~OTOMETPMqECHAH

rrpOIIE~YPA ~JIH OrrPE~EJIEHMH HEHOTOPhIX
CJIE~OBhIX 3JIEMEHTOB B CTAJIM M CrrJIABAX

HA OCHOBAHMM HMHEJIH:

G. L. VASSILAROS and J.. P. MCKAvENEY, Talonto, 1966, 13, 15.

Pe3IOMe - IIpeJ\.lTOmeHa XH~Ul'lCCRO - cnCI<TpOq>oToMeTpH'IeCKalI
npoucilypa AJlH onpCAeJIeHHH HCROTOpblX OCTaTO'lHbIX MCTaJIJIOB
B CTaJlIf H CnJIaBax Ha OCHOBaHHH HlfKeJIll. IIpol\CAypa npoBo
AHTCll B TpH mara: (1) PacTBopcHHC np06bI B nOl1xol1llll\eH CMCCH
RlICJlOT, (2) OTi\CJICHHC mCJIcsa, xpoMa lIJlll HHHCJIH 0'1' OCTaTO'l
HhIX MCTaJIJIOB MeTOAO~1 3JleKTpOJIllSa, C HSrrOJIbSOBaHHCM
pTyTHoro HaTol1a, (3) AHaJIHS nOJIyqeHHorO HOHl\eHTPlfpOBaHHoro
pacTBopa OCTaTO'lHhIX MCTaJIJIOB crrCHTporpaq>H'lCCHHM MCTOI\OM
C HcnOJIbSOBaHHCM Bpall\aIOll\crOclI ):IHcHa.

Ho6aJIT rrpH6aBJIllIOT H pacTBopy B Ha'leCTBC cTaHAapTa.
OrrHcaHHalI rrpol\cl\ypa rrOSBOJIHCT T(j'lHO H 6blCTpO orrpCI\CJlHTb,
0,003-0,10 %aMMOHHll, KaJIbl\HII, BaHa):lHII II THTaHa B MCTaJIJIax.
BOCCMb ):IBOHHhIX npo6 3THX 3JICMCHTOB MomHO aHaJIHSHpOBaTb B
12 '1aCOB.

OCAlli~EHME METAJIJIMqECKHX HOMIIJIEHCOB
HYII~EPPOHA M3 rOMOrEHHhIX PACTBOPOB-I:

OIIPE~EJIEHME ME~M:

A. H. HEYN and N. G. DAVE, Talanta, 1966,13,27.

PeaIOMe---HOMlIJleHC KyIIipcppoHa C Mei\bIO 6b1JI OCamll:CH 113
rOMoreHHoro paCTBopa ):Io6aBJIeHHeM q>eHH;I\rll;I\pOHCllJlaMHHa If
HHTpliTa HaTpHH H XOJlO;I\HOM HHCJIOM pacTBopy COl\epmaIOIl\CM
lIOHbI Me):lll(II). OCa;I\OH MomHO OCYIllIITb npliOO ± 5° II OTBCCHTb
6es cmllraHlIlI ):10 OHIICII. 8TlIM MCTO;:J;OM MomHO orrpCI\CJIlITb
MeHbIIIC 'leM 3 Mr MCI\H. ~oIIycHacTclI ;I\OBOJlbHO BblCORalI
HOHl\eHTpal\lIlI yKCyCHOH HllCJIOThI. Y):IaJIOCb OT):ICJIlITb Me):lb 0'1'
60JlbIIIHX HOJlH'IeCTB IJ;HHRa, HHHeJIll II ccpc6pa.



Summaries for card indexes

Precipitation of metal-cupferron complexesfrom bomogeneous solution
II; Determination of titanium: ARNO H. A. HEYN and NATWAR G.
DAVE, Talanta, 1966, 13, 33 (Boston University, Boston, Massachu
setts, U.S.A.).

Summary-The cupferron complex of titanium has been precipitated
by the addition of phenylhydroxylamine and sodium nitrite to a cold
acidic solution of the metal. Details of the method are given. Separa
tion of titanium from aluminium, borate, phosphatc and vanadate is
described.

Solvent extraction of manganese with thenoyltrifluoracetone:
HIROYUKI YOSIDDA, HITOSHI NAGAI and HIROSHI ONISHI, Talanta, 1966,
13, 37 (Japan Atomic Energy Research Institute, Tokai-mura,
Ibaraki-ken, Japan).

Summary-The formula of the manganese-TTA complex extracted
with xylene from 0.5M sulphuric acid solution containing sodium
bromate is MnT3 where HT is the enol form of thenoyltrifluoracetone,
TTA. The formula of the manganese-TTA complex extracted from
slightly acid solution (pH 4-5) with acetone-benzene mixture is MnT,.
The extraction constants of the MnT2 and MnT3 systems are calculated
to be 3 x 10-7 and 1 x 103, respectively. The distribution ratios of
TTA under various extraction conditions are given.

Separation and spectrophotometric determination of trace quantities of
lithium in high-purity beryllium and beryllium oxide: R. F. ApPLE and
J. C. WHITE, Talanta, 1966, 13, 43 (Oak Ridge National Laboratory,
Oak Ridge, Tennessee, U.S.A.).

Summary-A spectrophotometric method is described for the deter
mination of trace quantities of lithium in beryllium metal and its oxide.
Lithium is selectively separated from beryllium by extraction from 1M
potassium hydroxide solution into O.lM dipivaloylmethane in diethyl
ether. Fluoride, added before the extraction, successfully masks the
beryllium; as little as 3 "g of lithium can be separated from as much as
1 g of beryllium. The lithium is then back-extracted into O.lM hydro
chloric acid and is determined spectrophotometrically with 0-(2
hydroxy-3,6-disulpho-1-naphthylazo)benzene arsonic acid, Thoron. In
an acetone-water medium Beer's law is obeyed over the range 0.1
1.0 "g/ml. The method has been applied successfully to the determina
tion of lithium in concentrations as low as 3 ppm; the relative standard
deviation for the determination of 200 ppm is 3;';.
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RA~ECTBEHHAH M ROnM~ECTBEHHAH
qYBCTBMTEnhHOCTh METOAA ITnAMEHHOn

CITERTPO~OTOMETPHH:

JUAN RAMiREZ-MuNOZ, Talanta, 1966, 13, 87.

PeaIO~Ie--06cymll;acTcH 'lYBCTBHTCJIbHOCTb MCTO)l,a IIJIaMeHHOfi
crreRTpopoToMeTpHH. 3)1,cJIaHa paaHlllI;a MCm)l,y caMofi 'lYBCTBH
TeJIbHOCTbIO H npc)I,CJIaMIl ROHI.I;CHTPaII;1l1i II paa6aBJICHIIH B
Ra'lCCTBeHHbIX II ROJIH'leCTBeHHLIX lICrrOJIbaOBaHHHX MCTOll;a
rrJIaMCHHOii crrCRTpopOTOMCTplllI. ~YBCTBllTCJIbHOCTb II rrpC)I,CJI
ROHl.I;eHTpaII;1l1i o6cym)l,aIOTCff C )l,ByX To'lRaX apcHIlH: RaR
IJlYHRl.I;llff OTRoca CTaH)I,apTHoi! RpIlBLI-npoII;cHTyalIbHbIe BClIH
'IllHhI-ll RaR iJlYHRl.I;llH ROJIe6aHlltl-llmIOKTyaII;HoHHhle BelIll
'llIHhI. STII npllHl.I;llrrLI npllMeHeHbi B )l,BYX rJIaBHbIX BeTBHX
rrJIaMeHHoi! crreRTpolJloToMeTpllll-8MIlCclloIIHOi! II a6cop6II;
llOHHOfi.

OITPEAEnEHME H PA3nH~EHHE
HMTPHnOTPHYRCYCHOn H STHnEHAHAMMH-

TETPAYRCYCHOn RHCnOT:

D. L. FUHRMAN, G. W. LATIMER, JR. and JAQUELINE BISHOP, Talanta,
1966, 13, 103.

PeaIOMe--MomHo onpe)l,eJIHTb 3TIlJICHiJ;liaMIlHTcTpayRcycHylO
RIlCJIOTY (SATA) Il OTJIll'laTb OT HIlTpHJIOTpHyRCyCHofi RIlCJIOTLI
(HTA) TllTpOBaHlleM C 1l0HaMIl MCTaJIJIOB )1,0 BllayaJIbHOrO ROHII;a
TIlTpoBamlff C IlCnOJIbaOBaHlleM MeTaJIJIOXpOMHLIX RpaCIlTeJIefi B
Ra'IeCTBC llHIl;HRaTopa. SATA orrpcp;CJIHIOT 6C3 MClllaIOIII;ero
iI;cficTBllff HTA, IIJIll TllTpoBaHllcM C MCl\blO(II) npll pH 5 C
IlCrrOJIbaOBaHllCM llHI\IlKaTOpa ITAH, IlJIIl TIlTpoBaulleM C IKCJIC
aOM(III) rrpll pH 6 II 70°C C llCrrOJIb30BaHllCM TllpoHa B Ra'lCCTBC
llHI\IlRaTopa. CyMMapHoc ROMrrJIcRC006pasYIOIII;ce )l,ei!cTBlle
(SATA + HTA) MomHO orrpCiJ;eJIHTb JIH60 TllTpoBaHllcM C
cBllHII;eM(II) rrpll pH 4 rrOJIbayacb p;IlTllaOHOM, JI1l6o TllTpoBa
HIlCM meJIeaoM( I II) rrpll pH 3,5 C llCnOJIbSOBaHllCM TllpoHa B
Ra'leCTBe IlHiJ;IiRaTOpa; HTA orrpep;eJIHIOT llS paaHlll.I;bl. CaMaH
HIl3Raa ROHII;eTpaII;llff HTA, ROTOpyIO MomHO orrpeiJ;eJIH'l'b B
8ATA TIlTpOBaRIlCM C meJIcaOM(lII) B rrpllCyTCTBllH TllpoHa,
paBHa OROJIO I BecoBoi! %. RamYIII;HecH rrOCTOHHHble YCTofi'lll
BOCTH ROMrrJIeRCa meJIe3a(III) C TllpOHOM 6LIJIH orrpCp;eJICHbI
rrOJIb3YHCb MeTO)I;OM HcrrpcpbIBHOfi BapHaII;HH.

CITERTPO~OTOMETPHqECRHE SRCTPARQHOHHhIE
THTPAQHH AnH OITPEAEnEHHH cnEAOB

METAnnOB:

AFTANAS GALiK, Talanta, 1966, 13, 109.

Pe3IO~Ie--ITpep;JIOmeHa MOP;Il!fJHR aII;1l1l 3RCTpaRII;1lOHHOt!: TIlTpaII;llll
crrcKTpolJloToMeTPH'lCCROC orrpCp;CJIeIIHe ROIIII;a TIlTPOBaHIlH.
ECJIM HcrrOJIb30BaTb crrel.I;llaJIbHO yCTpoeHHLIc COCYP;LI P;JIH
THTpOBaHHIl, HeT Heo6xOiI;IlMOCTIl oT6pacbIBaTb OpraHIl'leCRHt!:
CJIoi! rrOCJIe RamlI;ofi i'lKCTpaRII;IlIl. MomHo rrpoBecTll TO'lHOe,
6LICTpOC II IIs5IIpaTCJIbHOe orrpe]I;eJIeHIIC MIIRporpaMMoBbIX
ROJIll'leCTB OTl\eJIbHLIX RaTllOHOB ll-B nOII;XOiI;HIII;IlX. CJIy'laHX
rrap RaTIlOHOB.











Summaries for card indexes

Non-aqueous titration of hydroxamic acids: T. W. STAMEY, JR. and
ROBERT CHRISTIAN, JR., Talanta, 1966, 13, 144 (Research Depart
ment, R. J. Reynolds Tobacco Company" Winston-Salem, North
Carolina, U.S.A.).

Summary-Benzohydroxamic acid is titrated with O.lM tetrabutyl
ammonium hydroxide in nine non-aqueous solvents with three different
indicating electrodes. The best results are obtained using dimethyl
formamide as solvent and platinum-platinum electrodes. Four
monoprotic and three diprotic hydroxamic acids and iron(III) benzo
hydroxamate have been successfully titrated with this system. The
effect of quantitative additions of carbon dioxide to the titrant on its
apparent molarity are found to be dependent on the amount added,
the strength and sample size of acid titrated and the solvent used.

Gas chromatographic determination of helium in neutron-irradiated
beryllium oxide: .JAMES O. HIBBITS, Taianta, 1966, 13, 151 (General
Electric Company, Cincinnati 15, Ohio, U.S.A.).

Summary-A method has been developed for the determination of
helium produced during neutron irradiation of beryllium oxide ("Be +
n ~ 'Be + 2n; 'Be~ 24He). The sample is dissolved by refluxing in
a sulphuric acid-phosphoric acid mixture in an argon atmosphere.
After. the sample has completely dissolved, the released helium is
transferred to a gas sampling bulb by means of a Toepler pump. An
activated charcoal trap cooled by liquid nitrogen is used to separate
helium from argon. The helium is determined by gas chromatography
using a 20-ft Linde SA molecular sieve column.

Determination of thioacetamide by oxidation with chloraminc-T: T.
JOSE JACOB and C. G. R. NAIR, Talanta, 1966, 13, 154 (Department of
Chemistry, Kerala University, Trivandrum-l, Kerala State, India).

Summary-Chloramine-T oxidises thioacetamide quantitatively in an
alkaline medium in the hot, converting the entire sulphur into sulphate.
A back-titration method, making use of this oxidation reaction, has
been suggested for the determination of thioacetamide.
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xviii

I1CCJIE,IJ;OBAHI1E MEXAHl13MA 9HCTPARI.J;MI1
CEJIEHA (IV) HACbIIQEHHbIMM

AJIM~ATl1qECHMMMMOHOHETOHAMM:
N. JORDANOV and L. FUTEKOV, Talanta, 1966, 13, 163.

Pe31O~Ie--MccJIe}:\oBaH IIp0I:\ecC 3KCTpaKI:\1'I1'I ceJIeHa(IV) C

paSJII'I4HbiMli aJIlIq,aT1I4ecHliMli HaCbIIl]eHHblMli MOHOIWTOHaMH

(;Il;IIMeTIIJIKeTOH, MeTIIJI3TIilJIHeTOH, ;Il;1I3TIIJIKeTOH, MeTlIJIIIpOIlIIJI

KeToH, MeTI'IJIII80IlpOIIIilJIReTOH, MeTIilJIIilSo6yrIilJIReToH). YCTaHOB

JIeHO, 4TO Ilpl'I ;Il;aHHofi KIICJIOTHOCTli CeJIeH Haxo;ll;lITCII B BlI;Il;e

aRTIIBHoro (peaKTIlBOCIToc06Horo) XJIoplI;Il;Horo HOMITJIeKCa, HOTO

poll: o6pasyeT C ReTOHaMI'I opraHOCeJIeHOBhle coe}:\I'IHeHI'III,

pacTRopllMbIe B XJIOpoq,opMe IiI TeTpaXJIOpMeTaHe. C}:\eJIalla

ITOITbITIIa BbIIICHIITb COCTaB 3TIIX COe;ll;IIHeHIIll:. IloRa3aHa B03

MOlliHOCTh cITeI:\lIrpIilQeCKOrO 8RCTpaRI:\IilOHHoro oT}:\eJIeHlfll CeJIeHa

OT Bcex OCTaJIbHbIX 8JIeMeHTOB.





NOTES FOR AUTHORS
1. General

Contributions may deal with any aspect of analytical chemistry, although papers exclusively concerned with
limited fields alread.>: catered for by spec.ialist Journals sh~uld ~or~ally be directed to those journals, and
should only be submItted to TALANTA If theIr analytJcal1mphcatlOns as a whole are such as to make their
inclusion in a more general background desirable. Original papers, preliminary and short communications,
reviews and letters will be published.

Because TALANTA is an international journal, contributions are expected to be of a very high standard.
They should make a definite contribution to the subject. Papers submitted for publication should be new
publications. The submission of a paper is held to imply that it has not previously been published in any
language, that it is not under consideration for publication elsewhere, and that, if accepted for publication,
it will not be published elsewhere without the written consent of the Editor-in-Chief. Special importance will
be attached to work dealing with the principles of analytical chemistry in which the experimental material
is critically evaluated, and to similar fundamental studies. Reviews in rapidly expanding fields, and reviews
of hitherto widely scattered material, will be considered for publication, but should be critical. The Editor
in-Chief will welcome correspondence on matters of interest to analytical chemists.

Original papers, short communications and reviews will be refereed (see Talanta, 1962,9,89). Referees
will be encouraged to present critical and 'unbiased reports which are designed to assist the author in
presenting his material in the clearest and most unequivocal way possible. To assist in achieving this
completely objective approach, referees will be asked to submit signed reports. At the discretion of the
Editor-in-Chief, the names of referees may be disclosed if thereby agreement between author and referee is
likely to result. Authors should appreciate that the comments of referees are presented in a constructive
spirit, and that agreement between the views of author and referee must result in a higher standard of
publication.

Preliminary communications will be refereed urgently and will be accorded priority in publication.
Letters to the Editor will not be refereed, but will be published at the discretion of the Editor-in-Chief. If
accepted, they will also be given priority.

Fifty free reprints will be provided (regardless of the number of authors) and additional copies can be
supplied at reasonable cost if ordered when proofs are returned. A reprint order form will accompany the
the proofs.

2. Script requirements
By following the Script Requirements carefully, authors will ensure more rapid publication of their papers.

General

Contributions should be submitted to the Editor-in-Chief or to a Regional Editor where appropriate (see
editorial page for addresses). They may be written in English, French or German. All contributions in
the French language should be submitted to Dr. M. Pesez, and those in the German language to Professor
E. Blasius.

Preliminary communications should be limited to less than 1000 words in length and should not contain
diagrams. If they do not fulfill these conditions they will be treated as short communications.

Scripts should be submitted in duplicate; they should be typewritten and the lines double-spaced. Where
possible, papers should follow the pattern: Introduction, Experimental, Results, Discussion, Conclusion (or
such of these headings as apply).

Because all material will be set directly in page proof, every attempt should be made to ensure that before
being submitted, manuscripts are essentially in the final form desired by the authors, and that no alterations
of moment will be required at the proof stage. Alterations suggested by the referee will be agreed with the
authors at the manuscript stage. Authors writing in a foreign language are advised that in submitting
papers they should en~eavour to have the .p.aper thoroughly corrected before submitting for publication.
If the manuscript reqUires conSIderable edItmg, 1t may have to be returned to the authors for retypmg,
resulting in a serious delay in publication.

Summaries
The essential contents of each paper should be briefly recapitulated in a summary placed at the beginning

of a paper, or at the end ofa preliminary or short commuuication. This should be in the language of the paper,
but for French or German papers an English version should also be provided wherever possible.

Illustrations
Illustrations should be separate from the typescript of the paper. Original line drawings should be

supplied (about twice the fin~l ?ize requir~d) together with ~ne set ~f copi~s. Line ~rawings sho~.I1d con~ain

all lines of equal thickness; 1t 1S not pOSSIble to reproduce IllustratIOns WIth weak lines. If the illustratIOns
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PUBLISHER'S NOTICE

Dr. M. WILLIAMS joined Pergamon Press Ltd. as Managing Editor of Journals
Department in January 1966 and has, therefore, relinquished his office as Editor-in
Chief of TALANTA. He will, however, maintain his association with the journal as
a Consulting Editor. His successor as Editor-in-Chief will be Dr. R. A. CHALMERS;
papers not normally submitted through a Regional Editor should now be sent to
Dr. Chalmers at Department of Chemistry, University of Aberdeen, Old Aberdeen,
Scotland.

EDITORIAL NOTICE

The Notes for Authors have been revised. Those people who are preparing con
tributions for submission to TALANTA are asked to read the new Notes carefully
(see elsewhere in this issue). By following the Script Requirements, authors will
ensure more rapid publication of their papers.
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post-doctoral research with E. H. Swift at
California Institute of Technology on precipi
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a period on the staff at California State College
at Los A ngeles, in 1964 he moved to his present
appointment as an Associate Professor at Hope
College. Holland. Michigan. Dr. Klein's
current areas of research include the role of
precipitat ion rate in coprecipitation, hetero
geneous and homogeneous nucleation of the
sulphates and hydroxides of bivalent cations,
and electrolytic generation of precipitants.
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Chemistry of I.U.P.A.C.
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DEVELOPMENT AND PUBLICATION OF NEW
SPECTROPHOTOMETRIC METHODS OF ANALYSIS

G. F. KIRKBRIGHT
Department of Chemistry, Imperial College, London S.W.7, England

(Received 8 May 1965. Accepted 3 August 1965)

Summary-The method of study of factors affecting the development
of a spectrophotometric method is reviewed. Various recommenda
tions are made concerning data which should be reported in the
publication of the results of these studies.

IN the last 25 years the international journals of analytical chemistry have seen a
remarkable growth in the number of publications concerned with the determination
of inorganic and organic species in solution by absorption spectrophotometry.
MellonL2 states that in the preparation of his 1957 review 800 papers were scanned,
and in 1964, 1,500 papers were considered. Earlier reviews by the same author con
tained 483 (1954), 696 (1956) and 746 (1960) references to publications which appeared
in the two-year interval between reviews. Of the investigations reported in this vast
number of publications, almost all have one or more of the following objects: (1) to
find a new reagent possessing more nearly the properties of an ideal reagent; (2) to
discover any factors contributing to the variability of results with either well-estab
lished or new reagents, and to determine the optimum operating conditions; and
(3) to investigate the nature of the colour-forming process and the product.

When new spectrophotometric reagents, or modified methods, employing better
known reagents, are presented in the literature at an ever-increasing rate, it is inevi
table that some confusion and contradiction should result with regard to the best
reagent and optimum operating conditions for use in a particular spectrophotometric
determination. Because of the non-critical nature of many publications concerning
spectrophotometric methods, the advantages and disadvantages of the methods
studied are often not made clear, and their comparison in terms of sensitivity and
selectivity with well-established methods is not fully described. Such texts as those of
Sandell,3 Boltz,4 Snell and Snell5 and the IUPAC Commission on Optical Data6 assist
the critical assessment of various spectrophotometric reagents. The IUPAC publica
tion provides the optical data and basic chemistry necessary to evaluate the methods
applica ble to a particular problem. These texts are, however, largely concerned with
well-established and proven reagents and methods, and a new-comer to the field must
be bewildered by the wealth of other information available in the literature for a
variety of less well-known reagents. The capabilities of these reagents are less easily
assessed, and the situation is aggravated by the different approaches employed for the
examination of reagents and operating conditions for a particular determination.
Different methods are employed in the investigation of the variables and interferences
affecting the reaction which is to be made the basis of the spectrophotometric pro
cedure. Different opinions and individual preferences prevail with regard to the form
in which these data are published and concerning the expression and presentation
of sensitivity, precision and accuracy data.
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Calibration curve and optimum concentration range

A calibration curve for the constituent determined must be constructed by measure
ment of the absorbances developed by known concentrations of the constituents under
optimum conditions against a reagent blank and plotting a graph of these data. A
straight line is then obtained if Beer's Law is followed, and no complications arise
because of polychromaticity of the light or interaction of the absorbing species with
itself or other solute or solvent molecules. It is not necessary that a straight line graph
be produced, although a system following Beer's Law is more convenient to use and
permits greater accuracy than one which does not. The optimum range for absorb
ance measurements on the spectrophotometer for least photometric error is 0·2-0·8
units,13.14 and the analytical concentrations of the species determined which produce
these absorbance values represent the optimum range of concentration for the deter
mination and should be quoted. The slit width at which the measurements were made
(normally the minimum setting consistent with good precision) should be recorded.
The calibration curve must not be projected beyond the concentration range tested
without experimental verification that Beer's Law is still followed in this region. The
publication of straight line calibration curves is not now the editorial policy of most
journals of analytical chemistry, and it suffices to state the range of linearity or present
an equation for the calibration curve.

In order to check the absolute values of the absorbances obtained and make the
results of maximum value to other workers, the photometric accuracy of the spectro
photometer absorbance scale must be checked periodically at different wavelengths
using standard copper sulphate, ammonium cobalt sulphate or potassium chromate
solutions. The absorbance values of these solutions are accurately known over a wide
range of wavelengths under carefully controlled conditions.9

Sensitivity

A knowledge of the sensitivity of the colour reaction is important, and it may be
obtained from the calibration curve. Two methods of expressing sensitivity in spectro
photometry are commonly employed. These are:

(a) Sandell's expression, or sensitivity index; i.e., number of micrograms of constitu
ent determined, converted to the coloured product, which in a column of solution
of cross-section 1 cm2 shows an absorbance of 0·001.

(b) The molar absorptivity of the coloured compound at the wavelength of measure
ment.

The minimum amount of a coloured substance that can be detected in spectro
photometry depends on the reproducibility of the measurement of the absorbance of
a faintly coloured solution. The reproducibility of the measurement depends not only
on chemical factors but also on the precision of reading a scale, and it is extremely
doubtful whether a difference in absorbance of 0'001 could be detected with certainty.
The precision of most methods with commercially available instruments does not make
this figure appear realistic. An absorbance difference of 0·005 represents a more
attainable practical value, and for some years many workers have quoted the sensitivity
both in terms of Sandell's definition and more practically on the basis of 0·005 differ
ence in absorbance. On a rectilinear calibration curve passing through the origin it
is usual to calculate the value for the sensitivity directly from that concentration which
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produces a given absorbance in the optimum range of least photometric error. The
value is then expressed as flg of elementjcm2 for log loll = 0·001 or 0·005. This method
of stating sensitivity is based on the assumption that Beer's Law holds to very low
concentrations, so that the actual concentration of coloured product is immaterial.
(This assumption is valid for the great majority of reactions in which the coloured
substance formed is soluble.)

The second method of designation of sensitivity is the quotation of the molar
absorptivity of the coloured compound at the wavelength at which the absorbance
values were measured. This value is also obtained from the calibration curve in the
region of least photometric error. The molar absorptivity, to, is then calculated from
the equation

where A = absorbance,
c = concentration of coloured species (mole/I.),

and I = light path length (cm).

Molar absorptivities may be expressed with regard to one gram atom of the element
determined per litre of solution instead of to one mole of the coloured species. This
expression of sensitivity, which may be termed the ionic molar absorptivity, has the
advantage that a knowledge of the molecular formula of the coloured species is not
required. This method may also be readily applied to the quotation of the sensitivity
of indirect spectrophotometric methods, when the molar absorptivity then refers to
the coloured species measured and relates to one gram atom of the element to be
determined.

A knowledge of the molar absorptivity or the sensitivity index enables the analytical
chemist to compare easily the sensitivity of various methods of determination of a
particular component with several reagents. The sensitivity of a method of determina
tion may be quite different in pure solution and in the presence of masking agents and
other ions. It is then advisable to calculate and report the value of the molar absorp
tivity for each set of conditions. The conditions of wavelength, spectral band width,
temperature and solvent to which the value relates, should be detailed.

Interferences

The effect of a wide range of cations or anions on the determination under the
optimum conditions should be investigated, particularly ions whose chemical reactions
are similar to those ofthe ion determined, or which commonly accompany it in materials
to be analysed.

In the initial interference studies a fixed concentration of the ion should be deter
mined several times by the optimum procedure in the presence of a suitable (100 to
lOaD-fold) molar excess of the foreign ion under investigation, and its effect on the
absorbance of the solution should be noted. The foreign ion may then usually be
said not to interfere if at these concentrations it consistently produces an error in the
absorbance less than twice the standard deviation in the absorbance produced in pure
solution (see Precision).

The effect of considerable excesses of common cations and anions (e.g., Na+, K+,
N03-, S042-) is sometimes neglected, but should be investigated. Often the absorb
ance values measured are considerably affected by the total electrolyte concentration
of the solution when charged absorbing species are involved.
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The ions which produce serious interference in these experiments must be further
investigated at lower concentrations, and the limiting permissible concentration (to
produce twice the standard deviation in pure solution) of the ion established. Alterna
tively, although less satisfactory, the percentage error produced in absorbance when
lower concentrations are present may be determined. The percentage error (with sign)
is then reported for a known molar excess of the interfering ion over the ion determined.

It is advisable to determine and report whether the extent of interference at several
different molar excesses produced by the more important foreign ions depends on the
concentration of the ion being determined. A typical example of this type of study is
to be found in the paper of Webber and Wilson concerning the absorptiometric deter
mination of silicon in water.20 A known concentration of the ion to be determined
should also be determined several times in solutions which contain mixtures of the
ions which do not interfere (or interfere only slightly) when present singly, in order to
determine whether any slight interferences are additive.

An alternative to the presentation of the results of interference studies in list form
is to tabulate the results in a Periodic Table. This presentation has already been used to
good effect to present in small compass the behaviour of the elements in a variety of
analytical procedures.15- 17 Holbrook and Rein18 have recently employed this method
to publish the results of interference studies in an investigation of the spectrophoto
metric determination of gold after solvent extraction. Their results are shown in
Fig. 2. Although the journal space required is probably greater than if the results
were presented in list form, the clarity with which the results are visible has much to
commend it. It is possible to see at a glance both these elements investigated and the
level of the interference. The applicability of the method to a particular analytical
problem may thus be quickly assessed.

There is no reason why this method of presentation should not be extended so that
more of the whole Periodic Table is employed, and the positions of C, N, P, Sand
halogens used to present the results of the common anion interference studies. The
only results not included in the table would then be those of the studies of the effect
of organic complexing anions.

When the number and extent of the interferences is known, it is usually possible to
account for the mechanism of the interference from each ion. An indication should
be given whether the interference is caused by oxidation or reduction of the ion deter
mined or the reagent used to develop the colour, by preferential consumption of the
reagent by complex formation, by absorption oflight at the wavelength of measurement,
by hydrolysis or by precipitation.

filimination of interferences

When the reason for the interference of a particular ion is known, it is usually
possible to devise a method by which its effect may be overcome. If the ion does not
interact chemically with the ion determined or reagent, but interferes by its own
absorbance at the wavelength of measurement, its interference may be minimised by
measuring the absorbance of the solution before and after addition of the reagent and
subtracting the two values. The most common cause of interference, however, is
from reaction of the foreign ion with the ion determined or the organic reagent (with
or without the formation of a coloured product). The use of masking agents to elimi
nate the most serious interferences of this type should be thoroughly investigated, so
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It is also well established that no other spectrographic technique offers such ease of
preparation of synthetic standards.

Each of the various solution techniques has its own particular advantages and
disadvantages.3 The simplest technique uses electrodes impregnated with the sample
solution. This method requires, however, rigidly standardised techniques to obtain
good precision because the boiling points of elements are different, and this varies the
composition of the sample as it is distilled into the arc. Another method, which uses a
rotating graphite disk,4.5 offers the unique advantage of continuously renewing the
sample of the surface of the graphite disk and this minimises composition variations
during the exposure. This method has been used since 1958 at the Crucible Steel
Research Laboratory and has been found satisfactory in routine analysis for major and
minor elements. Thus, it appeared logical to develop a similar method for determining
residuals in stee1.6

EXPERIMENTAL
Spectrographic apparatus

Excitation source. High-voltage spark sources from Jaco (Jarrel Ash Company) Model LA-7101
multisource unit.

Spectrograph. Jaco Ebert type with a reciprocal linear dispersion of about 5·20 A/mm, and with
a grating of 15,000 lines/in.

Developing equipment. Jaco automatic thermostatically controlled rocking developing machine.
Microphotometer. Non-recording Jaco console type.
Calculating equipment. Jaco calculating board.

Materials and methods
Electrodes. A lower electrode (cathode) that consists of a 0·500 in. diameter disk of a high

purity graphite fitted on the spindle of a rotating disk assembly, and an upper electrode (anode)
consisting of a graphite rod 2'5 in. in length and 0'25 in. in diameter and tapered with an angle of
120°. An analytical gap of 3 mm was used throughout.

Sample holder. Glazed porcelain combustion boats 97 mm long, 16 mm wide and 10 mm high
were used.

Photographic emulsion. Kodak SA No.1 plate (4 by 10 in.).
Photographic processing solutions. The emulsion was processed according to the recommended

practices for photographic processing in spectrochemical analysis.'
Photometry. Transmittances of analytical and internal standard lines were measured with the

microphotometer.
Calibration. The emulsion was calibrated by a 7-step filter according to the recommended

practices. 8 The transmittances of the analytical lines and internal standard lines were converted to
log intensity ratios by the emulsion calibration curve. Finally, the analytical curves were set by
plotting the log of intensity ratio as ordinate against the log of concentration as abscissa. No
background corrections were made except for the determination of aluminium.

Mercury cathode. Eberbach, Dyna-Cath.
Hydrochloric acid. Specific gravity 1'19.
70 %Perchloric acid.
Cobalt (10 mg of Co/mI). Dissolve 40·37 g of analytical reagent grade CoCI.·6H20 in water and

dilute to 1000 m!.
Aluminium (0'1 mg of AI/mI). Dissolve 0·100 g of pure aluminium metal in hydrochloric acid

(1 + 1) and dilute with water to 1000 m!.
Calcium (0'1 mg of Ca/mI). Dissolve 0·2500 g of analytical reagent grade calcium carbonate in

water and dilute to 1000 mi.
Vanadium (0'1 mg of V/mI). Dissolve 0·1785 g of analytical reagent grade vanadium pentoxide in

hydrochloric acid (1 + 1) and dilute with water to 1000 mi.
Titanium (0'1 mg of Ti/ml). Dissolve 0·100 g of pure titanium in sulphuric acid (l + 1) and

dilute with water to 1000 mi.

Proposed experimental procedure for any iron- or nickel-base alloy
(1) Dissolve I g of sample in 30 mI of hydrochloric acid-nitric acid (l + 1).
(2) Add 15 ml of perchloric acid and evaporate to 5 ml volume. Cool and dilute with water to

50 m!.
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Similar to the method of Heyn and Brauner,s in which cobalt(III) l-nitroso-2
naphtholate was precipitated by the reaction of sodium nitrite and 2-naphthol in an
acidic solution of cobalt ions, the generation of cupferron complexes by similar
reactions has been tried. A solution of phenylhydroxylamine was reacted with
sodium nitrite9 in the presence of the appropriate metal ion.

EXPERIMENTAL
Reagents

Phenylhydroxylamine. Prepared from nitrobenzene (Baker's Analysed grade) according to the
procedure of Vogel.,2 The product was dried by suction and recrystallised from benzene (Baker's
Analysed grade). The fine crystals were sucked dry to drive off the benzene, then transferred to a
stoppered bottle and stored in the refrigerator.

The compound is not very stable at room temperature. The decomposition is greatly retarded by
keeping it in a refrigerator where it remains usable for months, However, progressively larger quan
tities of the reagent have to be used as the sample gets older.

Sodium nitrite. Baker's Analysed grade was used without further purification.
Copper solution. Copper sulphate pentahydrate (Baker's Analysed grade) was taken from a new

bottle containing undecomposed blue crystals. The sample was weighed and dissolved in water. The
copper content of this solution was further c0nfirmed by titrating it iodometrically against a standard
sodium thiosulphate solution.

Acids, aqueous ammonia and other chemicals used were also Baker's Analysed grade.

Procedure

Pipette 25 ml of solution, containing 3-70 mg of copper, into a 600 ml-beaker, and dilute with
100 ml of water. Add 5 ml of glacial acetic acid and cool the solution well (0-5°) by keeping in
an ice-bath.

Cool about 350 ml of water to 0-5° in another beaker. Add approximately 0'5 g of fresh
phenylhydroxylamine, crush and stir well until most of it dissolves. The solution is faintly yellow.

Dissolve 1 g of sodium nitrite in about 20 ml of water and cool the solution in an ice bath.
When all the solutions have cooled to 0-50, filter the phenylhydroxylamine solution and add the

clear filtrate to the cation solution. Stir the mixture well and add the sodium nitrite solution rapidly
with constant agitation. Soon a sky-blue-white precipitate begins to form. Continue stirring for
another 5 min. Allow the precipitate to settle for 10 min, but stir occasionally.

Filter the supernatant liquid through a weighed sintered glass crucible of medium porosity with
gentle to medium suction. Transfer the precipitate quantitatively with the help of a "policeman" and
wash with about 100 ml of cold water (0-10°).

Suck the precipitate dry'for a few min. Dry the crucible for 2 hr at 90 ± 5°.
Allow the crucible to cool and weigh. Re-dry for 0·5 hr, cool and weigh, to constant weight.
Factor: Cu/(C6HsN20 2).Cu = 0'18814.

RESULTS AND DISCUSSION

Most of the work on the precipitation of copper by cupferron was done soon after
the introduction of the reagent. Biltz and H6dtke,2 Hanus and Soukoup? and
Fresenius5 repeated and checked the results of Baudisch. A little later Lundell and
Knowles10 critically examined and surveyed the published literature. They came to
the conclusion that clipferron offers no advantage as a reagent for copper and that
the use of the reagent for determining copper has only theoretical interest. The low
selectivity of the reagent in the neutral or weakly acidic solution required for copper
precipitation has limited its application to copper analyses. Moreover, the precipi
tate had to be ignited to the oxide because of the contamination by the reagent and its
decomposition products. Hanus and Soukoup? have even reduced the oxide 10 the
metal and Fresenius5 reduced the oxide to sulphide. In all these cases gravimetric
factors become unfavourable compared to other methods.

Marin and Duvalll carried out the pyrolysis of the complex on the thermobalance.
They concluded that decomposition of the complex does not start until 107°.
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Tartaric acid causes no interference; even additional sulphuric acid is unnecessary.
ThorntonS separated titanium from phosphorus in strongly acidic solution contain

ing tartaric acid. This technique was also found useful for separating large quantities
of phosphorus. Much smaller quantities of sulphuric and tartaric acids were needed
in the precipitation from homogeneous solution. The results show that the separation
is complete for up to 0.5 ml of phosphoric acid (Table VI).

Lundell and Knowles3 have found that it is impossible to separate titanium from
vanadium by their method, but this separation is possible if the proposed method is
used. Precipitation was carried out in the presence of sulphuric and tartaric acids.
Several colour changes were observed when the reagents were added. The precipitate
had an orange-red tinge. It was washed several times with dilute acid and then with
ammonia solution until the washings were colourless. The precipitate was finally
twice washed with water, drained and ignited (Table VI). The results show that the

TABLE VI.-SEPARATION OF TITANIUM FROM SEVERAL ELEMENTS

Titanium Sulphuric Titanium
Other element added, mg added, mg acid, cone., ml found, mg Difference, mg

Al as KAI(SO.)..12H2O 50 27·9 0 29-4; 29·0 +1,5; +l-l
AI as KAl(SO.).-12H,O 50 27·9 5 27-9; 27·0 0'0; -0·3
Bas HaBOa 500 27·9 0 28'4; 28·5 +0'5; +0'6

28'1; 27·9 +0'2; 0·0
Pas HaPO. 460 27·9 5* 30'1; 30·8 +2,2; +2·9
Pas HaPO. 230 27·9 5* 27'9; 27·8 0'0; -0,1
Vas NaaVO..16H,O 27 27·9 5 31'3; 31-4 +4'4; +4'5
Vas NaaVO..16H,O 27 27·9 5* 27·9; 27·7 0·0; -0·2
Vas NaaVO.·16H,O 54 48-4 5* 51·1 +2'7

*Also 1 g tartaric acid added

separation is successful in the presence of both sulphuric and tartaric acid for up to
approximately 30 mg of vanadium.

Silicon, tungsten and uranium interfere, however, and could not be separated
from titanium.

Zusammenfassung-Der Cupferronkomplex von Titan wurde durch
Zugabe von Phenylhydroxylamin und Natriumitrit zur kalten, sauren
Metallkationslosung gefallt. Die Ausfiihrung der Titanbestimmung
ist angegeben. Trennungen des Titans von Aluminium, Borat, Phos
phat oder Vanadat sind ausgearbeitet worden.

Resume-I.e complexe du Cupferron avec Ie titane a ete precipite au
moyen de la reaction de phenylhydroxylamine et Ie nitrit de sodium en
solution acide et froide avec Ie cation. Les indications pour la deter
mination du titane sont donnees. Des methodes de separation du
titane dans des solutions contenants du borate, du phosphate ou du
vanadate ont ete developpees.
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Distribution of certain 8-quinolinols

Werte mit der Dielektrizitiitskonstanten, dem L6slichkeitsparameter
und den gegenseitigen LOslichkeiten der organischen und wiiLlrigen
Phasen in Bcziehung zu setzcn.

Resume-On donne les coefficients de partage de la 8-hydroxyquino
leine et de ses analogues 2- et 4-methyles, ainsi que de leurs chelates
avec Ie cuivre(II), entre I'eau et un certain nombre de solvants communs
non miscibles it l'eau. On tente de relier ces valeurs it la constante
dielectrique, au parametre de solubilite et aux solubilites mutuelles des
phases organique et aqueuse.
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DETERMINATION OF SULPHATE AND NITRATE
IN PLUTONIUM COMPOUNDS BY INFRARED

SPECTROSCOPY*
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Summary-An infrared spectrophotometric method is described for
the determination of sulphate and nitrate in plutonium peroxide and
plutonium tetrafluoride. Spectra of the samples in potassium bromide
pellets are obtained over the 4000-680 cm-1 wavelength region;
sulphate is determined from the absorbance of the 1103 cm-1 absor
ption band and nitrate from the 1370 cm-1 band. Data are given on the
precision and accuracy for analyses of peroxide and tetrafluoride
samples.

INTRODUCTION

SEVERAL years ago, an analytical procedure employing infrared spectroscopy tech
niques was developed by the authors for determining the sulphate content of pluto
nium peroxide and plutonium tetrafluoride. The general sulphate procedure was also
applicable for estimating the nitrate concentration of plutonium peroxide. These
infrared methods were originally developed to support various technological studies
of the plutonium metal production process. The procedures have since become
routine and have been used consistently for production control and evaluation.

Samples from the plutonium tetrafluoride process had been analysed routinely for
their plutonium and fluoride content using a steam pyrohydrolysis procedure. Low
fluoride results indicated the presence of plutonium oxide and/or plutonium sulphate.
The presence of sulphate was logical because it is added before the formation of the
peroxide. Wet chemical analysis for sulphate content was restricted by the insolubility
of the tetrafluoride.

The ability of an infrared recording spectrophotometer to analyse solid samples
and the fact that sulphate exhibits a strong infrared adsorption band suggested the
development of an infrared method for the determination of sulphate in plutonium
tetrafluoride. The infrared procedure possessed three distinct advantages: (1) pluto
nium tetrafluoride was inactive to infrared radiation, (2) no sample dissolution was
required, and (3) the analysis was rapid and simple.

EXPERIMENTAL
Standard reagents

Sulphate-free plutonium tetrafluoride. Prepared using production experimental equipment.
Nitrate-free plutonium peroxide. Prepared in the laboratory using standard precipitation proce

dures.

Plutonium sulphate. Obtained from the X-ray Diffraction Chemical Laboratory, whose selec
tion was based on diffraction data.

Nitrate standards. Potassium nitrate was used, because the preparation of a stoichiometric
plutonium nitrate salt is doubtful.

• U.S. Atomic Energy Commission Contract AT(29-1)-1106.
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DISCUSSION
Detectability

For a 1O-mg sample of plutonium tetrafluoride, the lower limit of detection for
sulphate was 0·05 %. However, by using a 20-mg sample, the limit was reduced by a
factor of ten to 0·005 % sulphate.

For sulphate in plutonium peroxide, a 2-mg sample gives a lower limit of 0'4 %.
Nehlst and Wheat1 have reported a detection limit of 0·4 % using a l-mg sample and
employing lead nitrate to metathesise the plutonium sulphate to lead sulphate. By
increasing the sample size to 5 mg, the lower limit of detection was reduced to 0·1 % of
sulphate. Consequently, the system reported by Nehlst and Wheat was not considered
essential.

Internal standardisation

Several procedures have been employed with the potassium bromide pellet tech
nique for control and compensating purposes. Among the more popular are:
addition of an infrared active compound to serve as an internal standard, weighing
the pellet and measuring the thickness with a micrometer. Previous experimental
evidence obtained by the authors revealed the difficulty of using the addition-internal
standardisation technique with small samples. Likewise, other investigators2 have
experimentally favoured the measuring technique over the weighing procedure.

To improve precision, the measuring technique was applied to 10 pellets prepared
from the same plutonium peroxide sample. The pellet thickness was measured using
a Starrett micrometer. The absorbance values were adjusted accordingly (absorbance/
inch) based on the thickness of each respective pellet. No advantage of the measuring
technique over the standard procedure was observed for the 10 replicate determina
tions. A relative standard deviation of6'7 % was obtained for the standard procedure
compared to 7·9% for the measuring technique.

Comparison with other methods

A turbidity method based on barium sulphate was used to check the results of the
infrared determination of sulphate on 5 plutonium peroxide samples. The experimen
tal results for both the infrared and turbidity methods are listed in Table V. The
results show fair agreement and are all within ±25 % of each other.

TABLE V.-SULPHATE COMPARISON ON PLUTONIUM PEROXIDE SAMPLES

Sample number

A
B
C
D
E

Turbidity method, %

9·64
6'50
6'57
7-68
4-95

Infrared method, %

10-60
5-35
6·70
6·25
4·45

CONCLUSIONS

The infrared method for the determination of sulphate and nitrate in plutonium
compounds is rapid and reproducible, and the accuracy is satisfactory for production
control. The potassium bromide pellet technique is particularly suited for radioactive
samples that must be prepared in glove boxes. No radioactive contamination of

































Sensitivity in flame photometry

Zusammenfassung-Es wird besprochen, wie die Empfindlichkeit bei der
FIammenphotometrie ausgedriickt werden kann. Es wird unter
schieden zwischen der eigentlichen Empfindlichkeit und den Konzen
trations- und Verdiinnungs-grenzen bei der Anwendung auf die
qualitative und quantitative f1ammenphotometrische Analyse. Emp
findlichkeitswerte und Konzentrationsgrenzen werden unter zwei
verschiedenen Gesichtspunkten betrachtet; als Funktion der Steigung
der Eichkurven-Prozentwerte-und als Funktion der Schwankungen
Schwankungswerte. Diese Gedankengange werden auf die beiden
Hauptzweige der Flammenphotometrie, Emission und Absorption,
angewandt.

Resume-On discute des concepts de sensibilite en photometrie de
f1amme. On fait une distinction entre la sensibilite eIIe-meme, les limites
de concentration et les limites de dilution appliquees a I'analyse quali
tative et quantitative par photometrie de flamme. On considere les
valeurs de la sensibilite, ainsi que les limites de concentrations, sous
deux aspects differents; comme fonction de la pente des courbes
d'etalonnage-valeurs pour cent-et comme fonction des fluctuations
valeurs de fluctuation. On applique les concepts aux deux branches
principales de la photometrie de flamme, I'emission et I'absorption.
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SEPARATION OF URANIUM FROM OTHER METALS BY
PARTITION CHROMATOGRAPHY*

JAMES S. FRITZ and DONALD H. SCHMITT
Institute for Atomic Research and Department of Chemistry, Iowa State University

Ames, Iowa, U.S.A.

(Received 27 July 1965. Accepted 9 September 1965)

Summary-Uranium(VI) can be separated quantitatively from most
other metal ions by partition chromatography on a silica-gel column.
The column is treated with aqueous 6M nitric acid; after sorption of the
sample, uranium(VI) is selectively and rapidly eluted by methyl
isobutyl ketone. In addition to the separation of macro quantities of
metal ions, the method has been used su=ssfuUy for the isolation of
trace amounts of metal ions from uranium(VI).

INTRODUCTION

A NUMBER of inorganic analytical separations are based on the batch extraction of
ion-association complexes by an organic solvent. Separation by batch extraction
requires that one metal or group be quantitatively extracted, while the extraction of
other metals is essentially zero. However, separation by partition chromatography
ll).erely requires an appreciable difference in extractability. Although several useful
separations based on reversed-phase chromatography have been developed, it is
surprising that so little has been done on the selective elution ofmetal ion-association
complexes from a column by an organic solvent. A short note! described the success
ful elution of iron(III) with di-isopropyl ether from a Hyflo Super-Cel column
treated with 6·5M hydrochloric acid. Two other papers2•3 described the elution of
the uranyl ion from cellulose columns with nitric acid in ether as the eluent. Hara4

separated uranium(VI) from several other metal ions by elution with I %nitric acid
in ethyl ether from a specially prepared silica column. Seiler and Seiler5 and also
Takitani, Fukazawa and Hasegawa6 have separated a number of inorganic ions by
thin-layer chromatography using a silica-gel coating.

In the present work, uranium(VI) is separated quantitatively from other metals
using a silica-gel column treated with 6M nitric acid. Uranium is eluted quickly and
selectively from the column with methyl isobutyl ketone (MIBK). The metal ions
remaining on the column can be readily eluted with 6M nitric acid and determined
without difficulty by standard analytical methods.

EXPERIMENTAL
Reagents

Methyl isobutyl ketone (MEBK). Eastman Reagent grade was used.
Silica gel. This was standard chromatographic grade which was sieved to 60-80 mesh and washed

repeatedly with 6M hydrocWoric acid until no evidence of iron was present, then washed with 95 %
ethyl alcohol and dried in an oven at 1100 for 24 hr.

6M Nitric acid. Prepared and equilibrated with MIBK by shaking for 1 min in a separatory
funnel. The 6M nitric acid was equilibrated before each group of separations.

* Work was performed at the Ames Laboratory of the U.S. Atomic Energy Commission, Contri
bution No. 1762.
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NOTICES

BELGIUM
Monday-Tuesday 12-13 September 1966: Fourth International Symposium on Chromatography

and Electrophoresis organised by Belgian Society ofPharmaceutical Sciences.
All people interested in Chromatography and Electrophoresis are invited to participate in this

Symposium, in which both theoretical aspects and diverse practical applications will be considered.
Registrations will be received until I August, 1966. Participants who wish to give a lecture are invited
to register before 1 July, 1966.

The official languages at the symposium will be French, Dutch, English and German.
A scientific exhibition will be held during the two days of the Symposium.
The Secretary's office of the Belgian Society of Pharmaceutical Sciences, 11 rue Archimede,

Brussels 4, will forward the registration forms upon request.

BUNDESREPUBLIK DEUTSCHLAND

Die Fachgruppe "Analytische Chemie" in der Gesellschaft Deutscher.Chemiker und die Oster
reichische Gesellschaft fur Mikrochemie und Analytische Chemie im Verein Osterreichischer Chcmiker
sowie die Schweizerische Gesellschaft fUr Ana1ytische und Angewandte Chemie veranstalten vom 13.
bis. 15 April 1966 in Lindau (Bodensee) eine gemeinsame Analytikertagung.

Als Hauptthemen sind vorgesehen:

1. Automatisierte Analysenmethoden
2. Spurenanalyse und ihre Anwendungsgrenzen
3. Kombination analytischer Verfahren zur Strukturaufkliirung.

Plenarvortrage zu diesen Themen werden folgende Herren halten:

Prof. Dr. H. MALISSA, Techn. Hochschule Wien (Osterreich)
Prof. Dr. W. SIMON, Eidg. Techn. Hochschule Ziirich (Schweiz)
Prof. Dr. H. SPECKER, Universitiit Bochum (Deutschland).

Kollegen, die sich fUr diese Tagung interessieren, wollen sich bitte an die GDCh-Geschiiftsstelle,
6000 Frankfurt (M), Postfach 9075, wenden.

Diskussionsvortrage mussen bis zorn 15. Januar 1966 angemeldet sein. Unterlagen dazu kann
ebenfalls die GDCh-Geschiiftsstelle auf Anfrage zur VerfUgung stellen. Die Mitglieder der drei
beteiligten Gesellschaften werden durch Rundschreiben zur Anmeldung von Vortriigen aufgefordert.

Le Groupe professionnel "Chimie analytique" de la "Societe des chimistes allemands" ainsi que la
Societe autrichienne de microchimie et de chimie appliquee de l'Association des chimistes autrichiens
et la Societe suisse de chimie analytique et appliquee organisent en commun un congres analytique
qui aura lieu 13, 14 et 15 avril 1966 aLindau (Lac de Constance).

Les themes principaux siuvants ont ete retenus:

1. methodes d'analyse automatisees
2. analyse de traces et les Iimites ason application
3. combinaison de procedes analytiques en vue de la recherche structurelle.

Les conferences plenieres sur ces sujets seront tenues par les personnalites suivantes:

Prof. Dr. H. MALISSA, Techn. Hochschule Wien (Autriche)
Prof. Dr. H. W. SIMON, Eigd. Techn. Hochschule Zurich (Suisse)
Prof. Dr. H. Specker, Universitiit Bochum (Allemagne).

Les collegues que ce congres ipteressent, sont pries de s'adresser au Secretariat de la Societe des
chimistes allemands, D 6000 Francfort s/Main, Case postale 907.5.

Les communications doivent etre annoncees avant Ie 15 janvier 1966 a I'adresse ci-dessus qui
fournira sur demande la documentation necessaire. Les membres des trois societes interessees seront
invites par circulaire apresenter une breve communication.
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REPRINTS OF REVIEW PAPERS

Reprints of the following reviews published in Talanta are available from Journals Department,
Pergamon Press Ltd., Headington Hill Hall, Oxford, England, at 7s. or $1 per copy, on a cash with
order basis only:

"Precipitation of Metal Chelates from Homogeneous Solution" by F. H. Firsching.

"Recent Developments in the Ring Oven Technique" by H. Weisz.

"Adsorption Indicators in Precipitation Titrations" by R. C. Mehrotra and K. N. Tandon.

"Radiometric Titrations" by T. Braun and J. Tolgyessy.

"Recent Uses of Liquid Ion Exchangers in Inorgauic Analysis" by H. Green.

"Applications of Nuclear and Electron Magnetic Resonance in Analytical Chemistry" by B. D.
Flockhart and R. C. Pink.

"A Critical Evaluation of Colorimetric Methods for Determination of Noble Metals-ill:
Palladium and Platinum" by F. E. Beamish.

"A Critical Evaluation of Colorimetric Methods for Determination of the Noble Metals-ill:
Rhodium, Iridium, Ruthenium, Osmium and Gold" by F. E. Beamish.

"Present State of Complexometry-I: Determination of Quadrivalent and Tervalent Metals" by
Rudolf Pi'ibil.

"Some Recent Developments in Radioactivation Analysis: A Review of Improvements in the Analyt
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