








































































Fluorescence analysis in air pollution research

TABLE VI.-ORGANIC AIR POLLUTANTS CHARACTERIZED BY FLUORIMETRIC METHODS
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Compound (assay ref.)

Phenanthrene
Pyrene
2-Methylpyrene
Fluoranthene
Chrysene
Benz[a]anthracene*
Benzo[a]pyrene* (34,69, 84)
Benzo [e]pyrene
Benzo [k]fluoranthene
Perylene
Anthanthrene
Benzo [g ,h,i]perylene
Coronene
Carbazole
IIH-Benzo[a]carbazole*
7H-Benzo[c]carbazole*
Acridine (40)
R-Acridinet
Benzo[h]quinoline (15)
R-Benzo[h]quinolinet
R-Benzo [h]quinolinet
Benzo[flquinoline
R-Benzo[flquinolinet
Phenanthridine
5H-Indeno-l ,2-pyridine?
Benz[a]acridine
R-Benz[a]acridine*t
Benz[c]acridine (15)
R-Benz[c]acridinett
R-Benz[c]acridinett
Benzo [1,m,n]phenanthridine
lIH-Indeno [1 ,2-b]quinoline
Indeno [1 ,2,3-i, j]isoquinoline
Dibenz[a,h,acridine*
Dibenz[a,j]acridine*
Xanthen-9-one
Phenalen-l-one (22, 43)
9-Acridanone (21)
7H-Benz[de]anthracen-7-one*

(22,43,59)
oc-Glycollics (46)
I-Naphthol
2-Naphthol
2-Hydroxybiphenyl
4-Hydroxybiphenyl
2-Fluorenol
3-Fluorenol
2-Hydroxydibenzofuran
2-Hydroxycarbazole
Scopoletin

* Carcinogens.
t R = alkyl.
; Possibly carcinogenic.
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1308 ELSIE M. DONALDSON, D. J. CHARETTE and VERA H. E. ROLKO

TABLE I.-EFFECT OF DIVERSE IONS ON THE EXTRACTION OF COBALT AND ZINC FROM MOLYBDENUM
AND TUNGSTEN SOLUTIONS

Mo + 5 mg Cu(ll) 250 251 248
Mo + 5 mg V(V) 250 251 250
Mo + 5 mg Ti(IV) 250 251 252
Mo + 5 mg Cr(VI) 250 251 246
Mo + 5 mg As(V) 250 250 242
Mo + 5 mg P(V) 500 502 499
Mo + 5 mg Fe(IIl) 500 481 502
Mo + 4 mg Fe(III) 500 498 499
W + 5 mg Cu(II) 250 251 252
W+5~~V) ~ ill ill
W + 5 mg Ti(IV) 250 249 252
W + 5 mg Cr(VI) 250 251 246
W + 5 mg As(V) 250 250 247
W + 2 mg P(V) 500 453 500
W + 1 mg P(V) 500 485 500
W + 0·5 mg P(V) 500 498 500
W + 4 mg Fe(III) 500 486 499
W + 3 mg Fe(III) 500 500 501

Elements co-extracted
with Co and Zn

Test solution
Co and Zn
taken, fig

Co found, Zn found, *
fIg fig Mo found,

mg
0·13
0·13
0·09
0'22
0'24
1'18
0·78
0·42

W found,
mg

0'46
0·67
0'55
0'76
0·82
1·39
1'86
1-69
0'93
1·28

Fe found,
mg

0·94
1-45

0·30
0·81

* Corrected for the zinc contents of the respective metals (Table II).

However, larger amounts were co-extracted in the presence of iron and phosphorus,
suggesting some reduction of the matrix elements and the formation and partial
extraction of heteropoly compounds, respectively. Compound formation in tungsten
solutions was observed when about 3 mg or more of phosphorous(V) were present.
The solution became decidedly milky in appearance during the initial pH adjustment
and a white, insoluble compound appeared in the chloroform during the extraction.

Several additional tests showed that 5 mg of iron(III) and phosphorus(V) do not
affect the extraction of cobalt and zinc from niobium and tantalum solutions.

Accuracy
The proposed method was applied to the analysis of a series of synthetic samples

in which the added cobalt and zinc were both varied from 0·001 to 0·05 %. The
standard cobalt and zinc solutions were added directly to the powdered metal samples.
The results are given in Table II, and show good recoveries.

DISCUSSION
With the exception of phosphorous(V) in tungsten solutions, iron is the most

serious interferent in the extraction of cobalt because it is not completely complexed
with citric acid under the proposed conditions. The uncomplexed portion reacts
with sodium thiocyanate and diantipyrylmethane to form a reddish-brown complex,
which is destroyed, to some extent, on shaking with chloroform. If large amounts
are present in the sample solution, the colour obscures the characteristic colour
of the cobalt complex, making it difficult to determine when extraction is com
plete. In general, more iron is co-extracted, particularly from molybdenum and
tungsten solutions, than in the previous investigationl « 100 fig); more is extracted
from tantalum than from niobium solutions (0'58 and 0·05 mg, respectively in the
presence of 500 fig each of cobalt and zinc). This increased extraction could be
caused by the increase in the sodium thiocyanate concentration.
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Metal

Sg, p,/

SI,P'!
Blank, pi

Annotations

TABLE n.-RESULTS OF PHOTOMETRIC TlTRATlONS

Al Ba Bi Cd Ca Co Cu Mg Mn Hg Ni Zn

0·28 0·07 0·04 0'06 0·11 0'11 0'10 0'18 0'10 0·11 0'11 0·08
0'15 0·20 0·15 0'14 0·09 0·13 0·13 0·09 0'11 0·44 0·13 0'10
1-39 1'07 0·02 0'41 1·01 0'11 0'83 0'47 0'56 0·70 0'06 0'35

BARBARA CROSSLAND
T. R. F. W. FENNELL

however, require less scatter in the titration values (cf. Bi and Cd) for precision comparable with that
of the lighter elements. ,

It is fortunate that, in the series of metals investigated, aluminium was the only metal for which a
bilek-titration was required, so that the expected lower precision in this type of titration was not
so important in terms of metal weight.

Equations of the best straight lines (calibration curves) derived from the results gave the titration
blanks also shown in Table n. In the majority of cases, these blanks are too large to be explained
by the uncertainty in the calibration curve. They may be due to the method of deriving the end
point of the titration or to the presence of titratable materials in the indicator and other reagents used.

The results indicate that the titrimetric finish may be suitable for the determination of metals
in organo-metallic materials on the submicro scale although, owing to the presence of titration
blanks, it appears to be essential that titration conditions be rigidly controlled to maintain accuracy.

Department of Chemistry, Birmingham University R. BELCHER®
P.O. Box 363, Birmingham 15, U.K.
Royal Aircraft Establishment
Farnborough, Hants., U.K.

British Crown copyright, reproduced with the permission of the Controller, Her Britannic Majesty's
Stationery Office.

Summary-A commercially available photometric titration apparatus
has been used for the determination of AI, Ba, Bi, Ca, Cd, Co, Mg, Mn,
Ni and Zn in the 4-20 pg range and of Hg in the 16-32 pg range.
Pooled standard deviations (32 determinations) of between 0.09 and
0.15 Pg were found for all the metals except Ba (0.20 pg) and Hg
(0.44 Pg, 24 determinations).

Zusammenfassung-Ein kauflicher Apparat zur photometrischen
Titration wurde zur Bestimmung von Al, Ba, Bi, Ca, Cd, Co, Mg, Mn,
Ni und Zn im Bereich 4-20 pg und von Hg im Bereich 16-32 pg
eingesetzt. ZusanunengefaBte Standardabweichungen (von 32 Bestim
mungen) von 0,09 bis 0,15 pg wurden gefunden bei allen Metallen
auJ3er Ba(0,20 pg) und Hg(O,44 pg, 24 Bestimmungen).

Resume-Dn a utilise un appareil de titrage photometrique com
mercialement disponible pour Ie dosage de AI, Ba, Bi, Ca, Cd, Co, Mg,
Mn, Ni et Zn dans Ie domaine 4-20 pg et de Hg dans Ie domaine
16-32 Pg. Les ecarts types reunis (32 determinations) ont ete trouves
compris entre 0,09 et 0,15 pg pour tous les metaux al'exception de Ba
(0,20 Pg) et Hg(O,44 Pg, 24 determinations).
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