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SUKNARY

A method for the quantitatlive detormination of the
inorganic elements in soils and thelr assoclated clay frec-
tion using spectrographic technlques 1a described. The op-
timum.sﬁectrographic paramétars, the useful range of analyu
sis and the precision of the method was established. The
method was used to datarmiﬁe the inorganic element content
of a nmumber of golls. The total s0il and the cley frac-
tion of the A, B, and C horizons of earh soll were analyzed.
Where they were not prsviously Mnown, the clay minerals of
fhe clay frectlon wers idéntifiad.

The soils used were Aura series on glecioflaviel
rravel, Forton and Wetherasfisld on rnd ghale, three unnamcd
Podzols on sawxxistone, Annandale series on elsgic plus car-
bonate rock, Squifes sories on caleareous drift, and two
Montalto seriaé on basic igneous rock. The distribution
of trace elements in the profiles was determined and come
parl sons made between young and old soils on the same par-
ent material and betwsen soils of different parent materi-
als weathered for equal lengths of time in ths same cli-
mate., The type of clay mineral and the content of trace
slemont was also nﬁted._.

The most important results were:

1. The development of a rapid, simaltansous and

preclse spectrographic method for the inorpganic analysls



of scils and soll clayse.

o5, The wide veriations In the physzical charsciter-
jatlcs end chemical composition of samples were overcoms
by chemigal pre~treatment and suitable bulfering.

3. The use of only two sets of standards from whleh
to prepars curves that could be used Tor ell soil tyves ané
slyged, .

i« A study of the buffer procedurs which determined
the optimumaspactragréphic parameters, the useful range of
engl ysis, and tha*prEcisimn for each element.

5. The determination of eunditicns necessary for
Quantitative precipitation of Fe and Al in the preconcen~-
tration methnod,. .

6. The simaltaneous, quantitativa determination of
Al, Co, Cr, Cu, Pe, Ga, Mg, Mn, Hi, Pb, Sn, Ti, V, and Zn
in a single 2.0 £ sampba of soil or 0.2 gm. sample of
soil olay. '

' 7, The poslitive identificatianiand detem ination
of Al in soil on a routine basis.

B. The determination of Mg in soil without inter-
ference by Ca and with better precisimﬁ than that obtainec
for colorimetric procedures.

9« The use of the Zn 3315 spectrsl line instead of
the “n 3282 spectral line due to the high content of T
in the soil. '
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10. The favorable comparison of sgpectrochemical
and classical chemical results on H.B.S. st&ndard deposlt
cleyse . .

11. The methods were used.on ten different soils
wlthout &ny7m0d1fi¢aticnidespite the wide varlation in soll
- types. |

- 12. The distribution of trace elements In the pro-
file of ten different sails*wgs egteblished, both for the
total soil ﬁantent‘and the clay fraction content.

13. There were no outstanding diffareﬁcas in the
trace elemsnt content or distributlion beatween soll formed
on the same parent materlial but of different age, elther
for the total traco element content or the content of tue
cl.étj,r fraction, .

- 1. Soils formed on different parent materials and
subjected to the same weathering sequence did show differ-
ences . '

15. A study of the influence éf the type of clay
mineral on the distribution of trace slements between the
clay fractiﬂn arrd the total soll showed that parent materi-

al was of greater importance than clay mineral type.



