




















































































848 W. D. SHULTS

TABULAR SUMMARY OF PROCEDURES (cont.)

Sample composition Analysis Pretreatment Medium
Potential,

Volt vs, S.C.E.

Same Slight excess 1M HCIO.
N 2H" then Ce I V

Prereduce at +0'535
Oxidise at +0'895

(6) Pu m or Pu I V
T

Pu polymer
Ionic Pu None 0·25M HC104 Prereduce at +0·535

Oxidise at +0·895

(7) pum, PUIV, Pu VI ,

Pu polymer

(8) Pu VI

(9) pum, Pu I V, PUVI +
Fe(>2 % of Pu)

Total Pu

Pu"[

Total Pu

2 drops HF, 0·5M H 2S04 Prereduce at +0·310
0·5 ml H2S0 4 ; fume, Oxidise at +0'670
dilute to 15 ml

None 0·5M H 2S0 4 Prereduce at +0'310
Oxidise at +0'670
difference = PuVI

Hot cone. HCI04 0·5 MH2S0 4 Prereduce at +0·310
Oxidise at +0'670
difference = PuVI

= Total Pu

(10) pum, Pu I V, pun -I
Fe(>2% ofPu) +
H 2S0 4

Total Pu f'umcwithH 2S0 4 , 0·5M H 2S0 4

oxidise with AgO
Prereduce at +0'270
Oxidise at +0'670;
difference = PuVI

= TotalPu

(12) pum, Pu I V, pun +
H 2S0 4

Oxidation- None
state
analysis

Total Pu None

1M HCI0 4 Oxidise at +0·895
+ known Reduce at +0'285
amount of Oxidise at +0'895
Fe III (~lmg)

---------
0·5M H 2S04 Prereduce at +0·310

Oxidise at +0·670

(13) Pu in dissolver
solutions

Total Pu Adsorb on Dowex 0·5M H 2S0 4

1- x 4, elute with
HNO,,-HF, fume
with H2S0 4

Prereduce at +0·310
Oxidise at +0·670

Zusammenfassung-Die Bestimmung von Plutonium mittels coulo
metrischer Titration bei kontrollicrtcm Potential wurde tiber lange
Zeit in Oak Ridge studiert und angewendet. Eine direkte und eine
indirekte Methode wurde auf ein Vielfa!t von Probenmaterial ange
wendel. Gesamtmenge, ionisiertes und polymerisertes Plutonium
wurden bestimmt und die Oxydationsstufen ermittelt. Die Arbeit gibt
Vorsehriften fur Bestimmungs und Trennungsmethoden. Einfhisse von
Verunreinigungen werden beschrieben.

Resume-i-Lc dosage du plutonium par coulometrie it potentiel controle
a ete etudie et utilise au Laboratoire National d'Oak Ridger durant
plusieurs annees, Deux methodes de dosage (direct et indirect) ont ete
appliquees it l'analyse d'un grand nombre de composes. On peut ainsi
doser Ie plutonium total, les composes con tenant du plutonium sous
forme ionique ou polymerique. ainsi que les solutions correspondant it
divers degres d'oxydation. On a deer it des methodes et des precedes de
separation utilise et les effets des irnpuretes habituellement presentes
dans les echantillons contenant du plutonium.
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by the methanol-hydrogen chloride treatment was shown by treating chondroitin
sulphate and subsequently adding ether. The sulphate was recovered quantitatively
from the supernate.

Reports from the laboratories of Bostrom" and Dziewiatkowski? have shown that
35S administered to animals as inorganic sulphate appears in the tissue only as in
organic sulphate or is incorporated into the sulphated mucopolysaccharides. Some
idea of the reproducibility of the analysis can be gained from Table IV which repre
sents radiochemical data. These were obtained by analysing tracheas from rabbits
which had been given Na/5SO,j by injection. All counts were corrected for
background.

TABLE IV. 3"S STUDY OF RADIOACTIVE TRACHEA

6 0 0 190 486
0 0 0 163 422
0 5 0 208 465
8 0 0 185 481
0 3 0 146 451
0 9 0 198 474

avo 182 avo 463
Std. dev. 25 Std. dev. 24

------------- .._-------------

Water-soluble fraction

Sample
Supernate

totals,
cpm/0'2gSupernate*,

cpm/0'2g
Residue",
cpm/0'2g

Water-insoluble fraction

Residue],
cpm/0'2g

Residue",
cpm/0'2g

Supernate",
cpm/0'2g

I 296
2 259
3 257
4 296
5 305
6 276

av.282
Std. dev. 21

* HCI-MeOH-Et,O
t HCI-MeOH

The tracheas were cleaned, defatted in acetone, dried and Iyophilised. Six homogeneous samples
of approximately 0'2 g were weighed into Spinco ultracentrifuge tubes and carried through the
desulphation procedure. Each supernate with the exception of that containing inorganic sulphate,
as well as each residue obtained during the procedure, was analysed for sulphate. Supernates were
evaporated to dryness and residues dried. The resulting solids were digested to incipient crystal
lisation at 1200 with 3 ml of chloric acid. Any remaining acid was neutralised with 1 ml of saturated
ammonium carbonate solution. The samples were transferred quantitatively to 150-ml beakers.
After addition of I ml of 0'05M ammonium sulphate solution as a carrier, the sulphate was pre
cipitated with O·IM barium chloride solution. Radiocounts were made on the precipitates with a mica
end window Geiger tube and scaler. Table IV demonstrates that 35S is found in the hydrogen chloride
methanol-ether supernates of the water soluble and water-insoluble fractions of trachea.

Acknowledgements-We wish to acknowledge gratefully the financial support given by the Michigan
Heart Association and the National Institutes of Health (grant HE-04543-04).

Zusammenfassung--Es wird eine rclativ schnelle Methode zur quanti
tativen Bcstirnmung von Mucopolysaccharidsulfat gezeigt. Man
spaitet den Sulfatrest ab und bcstirnmt das Sulfat nephelometrisch.

Resume-Vue description d'une methode relativcrnent rapide de dosage
des sulfates de mucopolysaccharidcs est presentee. Le precede utilise la
deconversion de l'estcr sulfurique combinee a un dosage opacimetrique
du sulfate.
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