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DEPARTMENT OF
PEDOLOGY

BY A. MulR

The work beins done in the Pedology DePartment falls roughly

into four sections i weathering of rocks and minerals, clay mlneral

.i;;;. t;i;r**phic analy"ses, and chemical investigations. In
l""r."ii"[-*itt' ttie develofiment of the spectrographic. work the

DeDartment has been fortunate in obtaining the asslstarce ol
prJf.-ii. -U..t*tpfl 

and Mr. H. Albrecht of Gottingen who are

desimine and buitdirg new aPparatus.-*i'h; '$J S;;ey Jt E"gtan-a and Wates shares the Pedology

laboratories and o'ne or two members of the Soil Suwey are

cotlaborating in the clay mineral rcsearches'

WEATHERING OI' ROCKS AND MINERAIS

A studv of the rveathering o{ the rocks of the MalYern Hills
b.-r;-;;'" ;;; ;" in the"Chemistry Department and stopped

drr?ns the war has 
-been restarted in this dePartment, the whole

suite 6f rocks and soils having been resampled' Th€ \'vork rncludes

not onlv the bulk changes inlhe rocks during weathering, but also

the alt6ration in indivi6ual minerals and will relate these cbanges

t" th" A;;;itp-""t oI the soil profiIe. The soils of the Malverns

rr"-i" *"r"tJ.ntUow and excessively drained,.but. there has been

little oino elaciation and soils which are truly "rn sltu' can reaoxy

be found. "In composition the rocks range {rom-Sranite to aPpmrte'

a-tairtv Uasic rock, antl masses of rock 
"rich in Siotite offer a good

opporiunity for weathering studies.

CLAY MINERAL STUDIES

Work which was starled at Aberdeen on clay mineral complexes

with orsaric liouids was continued iD 1946' F acrhtres lor- -ray
tr.il vv'"r. kindlv provided by Dr. C. A. Beevers at the Dewar
C.".t.1t""*rt i" LUoratory, Edinburgh, in the absence of suitable

faiilities'in ihe Department. The results of this work have now

aorreared in the Trans. Faradav Soc.
-'i" 1s, 1*o x-t.v sets ivere installed one is a standard

U"t.opoUi"" Vickers " crystallographic unit' The other is a

modification of an existing Shearer tlrPe gas tub€' -Power 
cameras

of two sizes (90 and 57'4 mm.) have been designed artd made lor
these two seti, which are now in operation'

A number oI X-ray photographs of clays Irom .Scotttsh podz. ors'

which were taken at t-he Macaulay Institute for Soil Res€arch, have

beelt interpreted and the results have formed the substance-ot a

"o--".i"itio" 
to the Congress of the C'O'E P'A' (Comit6 Belge

;;;'lditt" ;"" ergil"s) "in Mav, 1947. This is io course .of
iubl-ication in "Verre-et Silicates lndustriels"' 'l-he marn results

5i tUi. t"*-.n "r" 
(") ttu alteration of the micaceous rninerals in

il" "lr;-f.*ti"r. 
dn passins up the prohle, has been, traced-

EmDha;is is laid on the progressive alteration of chlorite and biotrte
*ili.- lut- tt" effect of tf,e presence oI free sesquioxides jn- the
B l^y"r';; tn" x-t"y diagrarri has been traced' (c) Stress is laid'
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p general, on the importance in soil clay work of studying the clay
Irom a number of horizons oI the proile so as to gdt.ll ia", &
their inter-relation.
_ A theory of the free energy relations in clay mineral comolexes
has been developed, based on Bangharn,s adsorption measurements
on mica, and has been presented to a meeting of the B;ii;i
Rheologists Club.

A number of clay minerals are now being fractionated with the
supercentrifuge as a- preliminary to doing iesearch on fi,ration of
rons by pure clay mrnerals.

-[o1k o1 the adsorption of organic liquids by montmorillonite
and halloysite has been extended-to nitri-tes and a beeinnins h;
been made in the determination of adsorption is"tfe.m.'fr.*
solutions of organic liquids with montmoril]onite- In the latter
study acetone in cyclohexane has been used but tfru 

""i"1""methoG for the determr'nation of acetone have not pio"uJ 
""risatisfactory under the conditions of the experiment. '

SpBctnocnepqrc ANArysrs

- Since the laboratories only became available in the latter Dart
ot the year the ma.in work has been the installation and testins of
equipment which includes a large (Littrow) a"a . *"Olu," Eif'"or.
spectrograph with ancillary apiaratus.' prpf. Ma;k;Dft -f,;
ggsrgned. a spectrograph wilh glags optics and Iully autbmatic.lnts \vtrn orner equpment rs uDder construction in the Station
workshop.

Gleync tx sorrs
With a wiew to elucidating the mechanism of glevitrs in soils the

problem of the stabilisation-of ferrous iron by"r;;'r;-;;;;;
being studied.

Asthe 6rst stage in this work the oxidatioh o[ iron under various
condrtrons ts bem-g lnv-estigated, It seems to be estabtished that
rne reaorness. wrth- wbrch atmospheric oxygen wiu oxidise ferrous
rrort $ a tunctton ot the degree of ionisation of the ferrous comoound.
DiJute (0.1N) solutions of ierrous salts under weaklv ."id-;";4il;";
have been shown to be remarkably stable to .t-orirt".i" o^ia"tioo.
The rate of oxidation is increised markedly. 'h;;;;;.;"ih;
ionisation of the ferrous salt is decreased in y;rio;; ,;;;: 

-iV;;;
ir- i" t-rfn4 to develop a quantitative relationship U"t**',iin" ..t"
o-i.oxrdatton and degree of ionisation. It is iniended to continue
thls work by studying the ox.idation of ferrous_organic and inoreanic
iT!l:IT. lt, seems. that previous work 6n ferrous_orlanic
complexes needs repeatrng.

Work has been started on iron-clay systems. It is intended toinvestigate the oxidation-reduction chi..Lt".irti* ri in.* 
"y.-i"]""I
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