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This smsll handbook gives in detail the methods
used in the laberatory of the Lartington Hall Trustees
from 1940 to 1946 when the snalysis of samples of
characteristic profiles from soil series clessified in the
field by surveyors wss done in ome cemtral laberstory
for the first time.

Yost of the methods sre well imown standsrd ones,
put an sttempt hes been made to give practical details
of manipulation where small peints which are mot usually
deseridved in the literature are of eritical importance.

The setting down of sll details of the organisstiom
was considered to be worthwhile so that future development
e¢an be based upon what has already been found to be

effective so far.
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SUIL SURVAY OF SNGLAND AND Walss.

e

LABC FATUHY HANDBOOK
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of 5

.
jon of the profile should prefersbly be done

mununmmm.-wumuu.n.m'o
Fleld Handbook (U.U.Ps 194¢C), for uniformity and suse of reference.
For the moat satisfactory intorpretation and correlation of snalyt ical
muumm-mmmm.«uatumm-a
cwmﬂhdmwuhnh-mh-
mmumwn-n.uw-nuwm
wmmfmumwmtonu.—mmt:udm
mtthun&m“mdwunﬂnbmm dach
mmh-.ﬂtmtmp-nunmmm(hm
.mw'-mw-rmuuu description sheet.
for the Survey of inglend snd “ales at least two, and preferably
up e four, pﬂ'dl-ﬁooroﬂhuimmnt“ This, when
alr dried and sieved to remove stones above 2 m.me dlameter, will give
sufficient soil for a» full snalysis, leaving enough stock ssmple
for sny further examinstlions which may be desirable later.

1. &Racking of samples.

she sample should Le enclosed in o close mesh eloth bag.
ordinary hessisn bage sre too open snd silow loss of the ‘tiner particles
during transit to the lsboratorye. Cardboard boxes come to pleces essliy
hultmdthm-eu- the tyse of bag used up to now in the
Survey measures 93 ins. by 15§ ins. when flat wnd is made of close-weave
cotton. If a tape 1o fastened on for tying it is srefarabtly festened
wmnulpﬁdtothwtdbtfmhcnmioon.l.
half lnches velow the top edge. thresded draw tapes in a hem at the
top of the bag do not give a sstisfectory close fastoning ul{m
unnecesssrily expensive.



yor transport by rail or road to the Laboratory these bags
sre packed in specially made cases with divisions to hold ten samples.
+he eases sre made of one inch thick timber, strengthened by cross btattens
on the outside, and measure externmally 2 ft 9 ine long by 1 £t 7 ins
wide by ten ins. deep. nope hsndles are fitted at the ends for easze
of handling. The boxes are similsr to smmunition boxes in design and
weigh sbout 40 1b. empty. They are deliberately made of stout material
to stand rough handling, snd of sufficient weight to ensure falrly
hendling. The iide are fastened on by fourteen wooden scrows.

The boxes are provided with stout reversible eardboard labels

6 ins. by 4 ins. besring the following details:~

301L SANPLES.

Tos
THE LABCRATCHY,

DARTINGTON HALL TIUSTSSS,
TOPNSS, S.DEVON.

Station; Totnes G.V.l.
BY GOOIS TRAIN.

Hame and iddress of SondOressssssessssssssssecssacsscsssnns
..‘-......'..’.............Q.......

Date of Dil'.ilh........... SeecsEssssssaREEERARERRRRERES

SMPTY CASE.

’..000-.--.--.-.o.-o.oo.o-nnao--o---oo.on.o.
e Tt L L L R R R L R L R R it
00.0-......10-.0'.....0.0-04..-..0....-0..

StatioNicecscecessscsssccssssssnsnsnssnnss Blytesscascssenss

Cender:
THEZ LABCRATORY,
DARTINOTON HALL TSUSTHSS, TUINES, S. DEVON.

m‘....‘............-O....l.....

REVERSS LABSL VHEN RITURNING.

f laSe L.'.ll of S 8.
Careful labelling of samples is essemntial if easily made mistokes

sre to be avoided. If the greastest care is not taken it is fatully easy
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-
to mix up samples and stultify all the field work and laboratory snalyses.
The Survey system is to classify all samples under the name
of thi county from which they come and the profile and horison mumbers
(given by the Sampler) corresyonding to the profile duu:lﬁtn.
Urdinsry tie-on luggage labels are used, wiich have muuu
twice the above three he.dings.

®

M.........'.....l.l......ll

TAuITLG Nossessessssssnncnsnnsns

mm "Q....l..........l...‘.

-

mm....ll.l.l-..l.ll....l....
PHOFILS VOesesessnsnsncssssnsanss

BURIZUN NOsssssssscnsssnsssennes

he &tails are filled in by the Surveyer st the time of sampling and the
two halves are torn apart st the perforations. The lower half is folded
to protect the writing from being defaced by demp soll end is put into
the bag with the sample. The top half is tied to the cutside of the

bag by the closing string or tape. The Surveyor, on sending off to the
Lsboratory a consigmment of samples, posts o{t a letter of advice with a
14st of the deteils of the samples, with or without the corresponding
profile description sheets. A usefil further precsution is the emclosure

mmm.r.omummuuwmmmmww.

of 5 received st the -
on arriveai of the case al the Laboratory the contents are sorted out

according to profile and horison numbers and checked with the lists
roceived by pest and/or in the case. Zach sample ic then entered in a

register under the following hoadings i=
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(1) Date of receist.

(2) Comsecutive lasboratory number.

(3) Centre letter.

{4) Centre consecitive number.

(6) Profils number.

(€) Horismon number.

(7) Series name (if known)

(8) Details of site.

{9) Initials of Surveyer.
(1) snd (2) are obvious routine identificetion particulars.
{8) 15 a reference to the provinge in which the sample pit is situated.

The letters used at present (1946) are:

A ABERYSTWTH Merionmeth, Vemtgomery, Cardigan, Radnor, brecimock,
Carmarthen, Pembroke.

B BANGOR Caernarvon, Tembigh, Flint, inglesey.
C CAMBRIDGE  Norfolk, Suffelk, Hertford, Bedford, Csmbridge, Funtingdon.
D DARIINGTON  Devon, Cormwall, Lundy snd Scilly Isles.

¢ CLAYORBAN Glamorgan, Kommouth.

K HARPSR ADAMS Shropshire, varwick, sStafford.

L LONG ASHTON Semerset, ‘iltshire, Gloucester, ‘orcester, Hereford.

M MIDLAND Lelcester, Derby, Nottinghsm, futlsnd, Lincela.

N NEWCASTLE  Northumberlsnd, Durham, Jestmorlsnd, Cugberland.

Q HANCHESTER  Lasncashire, Cheshire.

R READING Dorset, lampshire, Berkshire, Buckingham, Uxford, Northampton
Isle of Vight, Niddlesex.

LR ¢ Sussex, “urrey, lemt.
T YORE Yorkshire.
X Scotland and other special purposes.

(4¢) is an idemtific:tion detail complementary to (3)

(6) and (6) are given by the Sampler on the lsbel enclosed in the sample and
connect the semple directly with the profile description.

(7) is taken from the profile description sheet, if given by the Surveyor.
(8) s also furnished by the surveyor and aets as a further check on (3)
The most satisfactory site reference 1s an Ordnance grid nusber on the

5th relief edition 1" CUrdnance eries.

(9) asaists in obtsining supplementsry informstion later if desired.
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Axsmples are:
(a) 1496 6.11.44 Y.79 12/2 Iirkhy Overblow. F.Fuk. Kirkby Overblow
 (Oee 47/46 5oV
%04/ 683)

The full deseription is:

1495th sample received at the lLaboratory. It arrivad on 6th November 1944, and
is the 79th ssmple from the Yorkshire province. I$ was taken from the second
horison of profile 12 and is classified by Ir. FoF. fay as an example of the
Firkby Cverblow series. The pit from which it was taken is at co-ordinates
804/688 on Urdnance sheet 47/46 S.%. at Iirkby Overblow.

(b) 1689 4e9.45 H.435 119/1 = KoleRe High Dell Famm, Bightom,
Alresford, Henmts.

This sample was the 1509th recelved at the lLaboratory. It arrived on 4th
me.mumam:rmmmummvm It was taken by
¥ Le Robinson fram the surface hor izom of profile 119 of an, as yet, umnamed
sordes at High Dell Famm, Bighton, Alresford, Hants.

Between the surveyor (who is usually also the sampler) and the Laboratory
the details recorded should emable the position of the sampling pit to be fixed,
and definite identificetion of any sample to be made. The surveyer gives
details five to nine inclusive and the Laboratory the remainder.

ror safety's seke the register is msde out in duplicste. ne copy i=
kept at the Laboratory snd the other is sent to the Director of the Survey.

The use of s loose leaf system enables the latter's copy to be kept up to date
at approximately monthly intervals.
ion of samples for is,

If no samples are missing and there is no doubt #bout sny of the details
given, the Consecutive iabontar: number (2), Centre consecutive number (4)
and Series name (7) are written on the labels tied to the outsides of the bags.
The bags are then cpened one ab a time and the lobel inside is compared with
thet tied om to the outside. If the imseriptions sorrescond the details (2,
(4) and (7) are written on the imside lsbel also. Eoth halves are then placed
with the soil which is spread out thinly on a clean metal tray %o dry in the
air in a room protected from dust and chemicsl fimes, especially smmonia.

rhnhrminmtrqhbr“nm:lﬁm fingers as far as®
sossible and 1s allowed to dry over seversl days with or without artificisl
hoat at & tempersture mot exceeding 40°C, with oceasional breaking down. It is

then ground down with a wooden pestle in a porcelain, wood or rubber-1ined
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iron mortar until all the friacle material will pess through a sieve having
eireular holes of 2 mm. dimmeter. All pieces of plsnts, roots snd woed are
removed snd care htah-ntumtwuvphmofrnlu stone by the use
of undue pressure. specisl care must da taken with soils derived fromdhalk
or similsr easily broken msterial te avold grinding down the particles larger
than 2 m.m.

~ 1he inorgenic material retained on the 2 m.m. sleve is roughly weighed,
washed free of soil particles, dried and separsted from any éqmm matter
and weighed. the weight expressed as » percentage of the totsl weight of the
whole soil sample is reyorted as "Stones”.
The soil passing the 2 m.m. sieve is well mixed and stored for future anslysis.

1.6. Storsge snd lsbeiling of semples.

To avoid repeated drying of samples which will, ss air-dried secil,
take up or lose moisture scoording %o the relstive humidity of their surround-
ings, it i@ sdvisable to use strong moisture-proof containers, such as tius,
wexed cartons or lined paper bags. In the Survey we have found most suitable
round siip cover tins 4 inch dfsmeter by 47 ins. high. These hold about
3 1b. air dry 2 m.m. sSoil. For the most economical use of storage =pece square
tins would be prefersble, but are not obtainavle at mmt.‘ the push-on
type dluhm.nrﬂunthhnr—l“pnﬁmu there are no dead spots in
the centainer covered by the flange.

In esch tin sre placed both portions of the lsbel enclosed with the originel
sanple, on vhich porticns the registrar has sdded the Leboratory Conseevtive
number, the Centre letter snd number and the Series name. On the outside of

the tin snd of the 1id are writtem with bvlack paint the Laboratory Consecutive
muber, the Centre letter snd the Centre Comsecutive mumber.

The tins are stored on shelves in order of Laborstory Consecutive number.
It might be preferable, if greater shelf space were available, to keep in
separate bays the csmples from each of the Uentres.



Chapter1l
The Scheme of is.
Z.1. FPurpose of the anslytical work.

Soil analysis for the Jeil Survey is dome for ressons -different from thwse
anderlying the exsminaticn of samolas received for famm asdvisory purposes. ‘The
purpose is to detemine mumericslly such physical snd chemical characteristics
o will onable sn sccurate descristion and definition of each soil series to be
made and correlated with field observations and classification. In the exem-
ination of farm sdvisory samples the determinstions are made chiefly on the plant
nutrient ststus and acldity of s gemeral sample representative of a whole field
g0 that sdvice may be given on the steps to be taken to assist in the production
of a satisfactory erop in one yaar or on the trscing of csuses of unsatisfactory
soll conditioms. Profile samples, on the other hsnd, are taken in order %o
messure snd define more fundamentel mmd less resdily sltered choracteristics

of & partigular specimen of s given soil series.

2.2, mmmsmnuums.umdwum
Those made st present (1946) are:
(A) mnulc

(a) Mechanical anslysis including stones.
(b) Free Coleium Uarbonate.
(e) Loss on Ignition. _
(d) Molsture determination st 100°C.- 106°C.on seil:
(1) air-dry.
(4) at sticky point.
(#i)st saturstion point.
(e) Single value constants.
(1) True demsity.
(11) Appsrent density.
(111) Pore space.
{iv) Volume expsnsion.
(2] o
(1) by glass electrode
(11) by quinhydrone electrode.

(g) Colour (Ridgway)
(1) on air-dry soil

L——_m;h_
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| {i1) on peroxidised soil
{41i)at sticiy point of soil
(3) Chemiesl.
(1)  Witrogem ) .
i : for G/N ratioe.
(411) "Total™ Py0y
(iv) Sxchangeable bases
(a) Cav
(b} Mgo
(e) E 0

(d) MNmd

(v}  Clay frection smalysis for 510y/Al;05, 5105/Rz05and
Algis/Pegos ratios.
2.5. Determinations which may be sdded when possibles

{(4) "hysical.
(a) Moisture equivslent at pFg.
(8) Chemical.
(a) Base exchange capacity.
{b) Total exchangeable bases (S velue).
(e} Trace elements - copper, cobalt, melybdemum, =ine.
Z.4. JNethod of reporting resulte.

Results are reported on a foolscap sise printed form on which the physical
detemminat fons are set out on ome side and chemical determinstions on the reverse.
Ssch sheet is designed for the reporting of ome profile with spsces for figures
on =ix horizons.

3ix coples are made of each sheet and are distrivuted se follows:~

(1) The birector of Soil Surveys.

{2) The Soil Sclence Museum, Oxford.

(3) wuaster copy. Laboratory strong room.
(4) Institute to which Survayor is attached.

(6) Inmstitute of "rovince in which sample site is situated
(4f different from (&) ). \

(¢) Laboratory (working eopyl.
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Z.6.

Sasis of Caleulstiom.
To ensure wmifomity of ron.lﬁ sll percentage figures are calculated

to the basls of oven-dry weight. The figure for loes om ignition is compen~-
sated for loss of carbon dioxide from carbonates, by calculation from the
"free" caleium carbonate figure. ixchangestle bases are expressed as
milligrom equivalente per 100 grams of oven-dry soil unless otherwise stated.

\

Urder of Determinptions and m of subsamples.

48 ome or two of the determinst ions made affect the procedure on other
determinat ions these are done as s routine first. ‘

About 200 grams of =il are required for the routine examinstion. This
is drawn by quartering down from the well-mixed bulk of =51l grownd to pass the
2 m.m. round-hole sieve. A sub-sample of 1lU grems is taken snd put into a
separate bottle csrefully labelled.

The 200 g. working ssmple is dried at 1009 = 106°C for two daye and them
stored in an air-tight bottle, contulning one hsalf of the original label frem
the main tin. 4ll snalyses, except for nitrogen and carbon snd pH, are done
on thie material. . -

the 16 g+ sub-sample is ground to pass a 70 I.M.M. sleve, dried overnight
at 100°C - 105° snd stored im sn sirtight bottle. This is used for nitrogem

and carbon determinations,

Ireliminary determinations.

(a) Molsture.
This figure is needed for calculation of all results to the standard basis.

The use of s lorge bulk (200 g.) dried and kept in an airtight bottle saves
frequent redeterminations of the moisture content of small individusl samples.
(v) Free Caloius cerbomste.

A knowledge of the percentage of free caicium csrbonate is needed for
correction of the results of Loss on Ignition or cheosing the procedure for
detemination of exchangeable bases, mechsnical snelysis snd citrie-soludle
constituents (if dme), and as a check and guide in pE lo;amhnﬂm.

e} Less om Igmitiom.

This figure is also uwsed for obtasining an idea of the quasntity of organie
mstter presemt which will affect the oxidatiom processes in mechanical analyeis.
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Sele

Moisture.
veigh accurstely 1 g« 2 mem. air-dry soil into a weighed aluminiam $tin.

Pry overnight in a themmostaticslly controlled ovem st 100°-205%. Allow the

tin snd contents to cool in o desiceator and re-weigh. The loss in

weight X m-puom.puumoh.u-m soil.

Caleium Sarbonste.
The spparatus snd method devised by Collins (7.540.1s 1906. 25. 618 - B22.,

and right. Soil inalysis. 2nd. editiom. 1939. Pub. Yurby. pp 150 - 185) are

used.
weigh b g. 2 m.m. oven-dry soil imto the spegial 150 ml., wide-mouthed

sonical flask and add the celluloid seid messure containing 18 ml. 143 Mydro-
chloric secid - water mixture, care being taken to aveid acid being spilt on
to the seoil.

sttach the flask to the apparatus and immerse it in the water jecket.
Upen all the glass taps snd blow air tirough the water to mix 1t thoroughly
and bring the whole appsratus to an aven tempersture. (ead the thermometer
{mmersed in the water. Adjust the level of the water in the gas measur ing
tube to the sero mark st atmospheric pressure, soc that the meniscus of the
water in the levelling tube is st the same height ss that in the gas measuring
tube. Turn off the tap at the top of the wessuring tudbe and allow the
water in the levelling tube to run back into the reservoir.

Remove the flask contelning the soll and acid from the water Jacket
and t1lt it so that the acid mixes with the soil to react with the free
caleium carbongte in the scil. Jhake 1t well for sbout thirty seconds and
put it back into the water jacket. Blow gir through the water Jacket to even
the temperature of the whole apperstus. ‘“hem all resction has ceased and
the carbon dioxide produced has been collected in the gas measuring $ube, the
volume of it st stmospheric pressure is resd after the meniscus in the levelling
tube has again been adjusted to the same Leight as that in the gas messuring
tube. Hepeat the shaking of the flask and contents and the reading of gas

volume until comstant readings of volume are obtained. The temperature
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of the water in the jacket is read again and the barometric pressure in m.m.
is found.
for full details of correcticns snd csleculations the references given

should be consulted.

Loss on tion.

Carefully transfer the soil used for the moisture determination to a
weighed crucible. Ignite for 4 to 1 hour in a muffle furnace st 550° -900°C.
If the temperature is too high silicates may fuse smd Feghgwill be oxidised
to Fegl4. Allow the crucible and contents to cool in a desiccator, and weigh.

Loss of we X 100 ’Mmuuu
o

ignition on oven dry soil.

If free calcium carbomate is present, the above figure will be too high
a8 it will incilude loss of carbon dioxide. Therefore, from the percentage
total Loss on Ignition subtract 44) of the caleium carbonate percentage to
obtain the true Loss on Ignition.

If it is not possible to reach a temperature (“0’0) high enough completely
to decompose calcium carbonate after ignition, moisten the ash with 6
smmonium carbonate solution snd ignite at a low temperature to drive off
excoss smmonium carbonate. Cool end weigh. depeat until constant weight
is obtained. In this way any partially decomposed cslcium carbonaste is
reconstituted and no correction is required.

If the percentage of clay is high the loss-on-ignition figure will be
too high by inclusion of combined water in the colleidsl fraction.
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Carbon.
veigh G.5 to 1.0 g. scil ground to pass a 70 1.M.i. sieve into a 200 ml.

beaker-flask., 4d4d 10 ml. N/1 potessium dichremate followed by 20 ml. concen-
trated sulphuric scid added guickly to make the sclution boil. This is impertant
a8 the method is based om making wse of the heat of dilvtion for the oxidation
of csrbon. Leave to stand for 5 minutes with ocessicmsl sheking., Pilute
with sbout 100 ml. distilled water and stand the beaker in rivuning water te
cool the comtents. Add sbout 6 g. meutral sodiwm fluoride snd 1 ml. di~
phenylamine indicator. Titrate to a green endgoint with %/2 ferrous apmonium
salphate. The amount of seoil ghould be so adjusted as to react with between
2.5 and 7.5 ml. §/1 potassium dichromate, equivalent to 5 « 15 ml. we
ferrous ammonium sulphste. ‘hen the carbon content is low and larxge amounts
of scil have beam used, the soil colour maske the end point. Juch samples
should be filtered rapidly threugh en 11 ems. No. 4 "hatman filter paper
before titrationm.

1 ml. N/1 potassium dichromate = 0.0036 g. carbon.

m‘t gdl.da

Sulphuric scid. Comcentrated. \nalar.
¥/1 Potassium dichromate

Diphenylemine Indicator. Dissolve 0e5 g in 20 ml.
distilled weter and add 100 ml. concentrated
sulphuriec acid. ,

Nitrogen.
veligh 4 g. oven dry soll, ground to pass a 70 L.M.M. sieve, fntc a 3500 ml.

o 50O ml. Kjeidahl flask. Moisten it with smell amount of water to
provest caking. Add 15 ml. concentrsted sulphuric acid and heat genily
at rirst to aveid frothing over, them strongly until the contents become
brown (spproximately i hour)s Then .u 10 g sodium sulphate and Cel g. .
copper sulphete (or mercuric sulphate ‘nd selenium) and continue digestion
until the contents of the flask are white or grey, or until ne further

change of colour is noted for § hour. Heat for a further 60 minutes, then
allow to ceol. muuto.umnn..m.nm.amn.mﬂ.



flask, oool snd make the velume up to the mark.

Shake the suspemsion, and pipette 5 ml. (S Ce2 g. #0il) into any type
of micro=ijeldshl distillation spparatus. Flace s 100 ml. conical flask
conteining 6 = 10 ml. W/ 70 hydrochloriec acid with Tashire's indicator under
the condenser, with the tip of the tube under the surface of the seid. add
7 ml. 40) sodium hydroxide containing 5§ sodium thiosulphate and sbout 5 ml.
aistilled water. Close the spparstus with s stopper or elip, open the
steam tap snd steam distil for 4 minutes. Lower the receiving flask so
thet the condenser tube 18 ciesr of the distillate and distil for a further
1 minate. Turn off the stesm, wash the llquid on the outside of the con-
denser tube into the receiving flask smnd remove the flask containing the
distillste. Neanwhile the spparatus will have cooled and siphoned the
residus into the steam Jacket. lemove the stopper and wash 1% with cold

the washings
water snd silow / to siphon over so as to clean the apparatus for the next
distillstion. Back titrate the distillate with N/ % sodiuwm hydroxide to
pHl 4.8 (green with Tashiro's indicator). ‘“hen large batches ere being run
together, each titration can be done while the next ome is distilling. Two
micro-distillation units cen conveniently run off ome stesm gemerater snd will
Just keep one persom occupied.
Csloulation. fhen (.2 g. soil s used for distillation 1 ml. /W

HCL = 0.1 Nisrogen.

Botes 4llowing the soil to stand with water for soume time
vefore addition of sulphurie acid gives a higher
figure then if the scid is added immediately before
heating. (Bal. J¢ Agric. “ci. 1925. 15. 454 and
Srinivesen. Indisn J. Agric. Sei. 193%. 2. 525).
valkley (J. Agrie. ei. 1935, 25. 598) finds that
fine grinding of the sample has the ssme effect ao

preliminary digestion with water.

Seageats required;

Congentrated sulphurie aeid, wnalar.

inhydrous sodiwm sulphate, inalar.

Ceo sulphate, inalar.

40% sodlium hydroxide containing 5, sodium thiosulphste.
§/70 hydrechlorie acid im 20f slcohol eontaining Tashiro's
indicator (10 ml. Teshire's indieater, 200 ml. absolute
alochal, 153.2 ml. W/10 hydrochloric acid made to 1 litre
with dissilled water). OStore im a Pyrex bottle.

Tashire's indicator. To 200 ml. Oelj sleoholic solution of methyl
red sdd B0 ml. Uel) alcoholic methylene blue. This keeps indefinitely

in a brown bottle. (Befs &.J. Comway, Micro Diffusion inslysis and Volumetrie
arrvor, 1959. Pub. Crosby Lockwood. Pp. 79 = 80 )
Run blenks on all reagents with esch bateh.
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(1) We heve found most satisfactory the type of all-glass
micro= jeldshl distillation apparatus descrived by
Markhsm. (Blochem. J. 1842, 56, 79C)

(2) 218 s timer for the dlstillation a sand~glagss of the
small sgz-boller type (4 minutss) is useful and can
be fixed,on a backboard which can rotate on a horis-
ental pivot,to the retort stand supporting the

distillation apperatus.

EXCU/NGL BLE BASES.
teigh 26 g. soil, (2 m.m. oven dry) into a 600 ml. beaker. Add 200 ml.

W2 agetic acid phl extrs scetic acid to nestralise awy free calcium car-
bonate present (1 ml. 5 N acetic scid for esch 1{ fres caleium carbonate
when 25 g. soil is used) snd leave to stand overnight. Filter the solution
into a 1 litre conical pyrex flask through 27 oms. No. 2 ‘hatman paper
ueing a fluted funnel. Pouwr back the first 50 « 100 ml. of filtrate into
the beaker as this is usually cioudy and them leach the soll on the filter
with eight 100 ml. portions of N/2 scetis acid, sllowing each portion to
pass completely through the filter pefore sdding the next. Heat the
filtraste slmost to boiling and evsporate gemtly, um. precautions againat
dust, to a final volime of sbout 100 ml. which will take about 70 hours =
thet is from s Fridey evening to Vonday moming. Add 25 ml. concentrated
nitric acid and evapcrate the sclution down %o about 20 ml. vash it into a
70 ml. vitreosil basin, evsporate to drynmess, and ignite the solids at
800°C. for § hour. Allow te cool. If the soil contains mueh organic
mstter 2dd a further 5 ml. nitric acid, evaporate to dryness and ignite
again. (The contents of the basin should be white or yellows if browm,
add more nitrie acid, evaporste to dryness smd ignite again). 4dd 5 ml.
1:1 hyérochloriec seid, rotste the tesin %o wet the whole residue and evajpor-
ate it to dryness om a water bath., Teal for hslf sm hour in an oen st
100°-180°C to dehydrate silics. Cool it and at onoe add 10 ml. /10 nitrie
scid snd 10 ml. water. Ixtract the solids on a water bath for 15 minutes;

filter through a 9 cms. No. 32 htmnwutonloﬂ-mlunnk.
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wash the residue with hot wster, cool and make the soluticn up %o

the mark.
Hemoval of 1_5_“. Aluminium and Manganese Ehr to determination of
Caloium end magnesium. E

Pipette §ml. of extract into a 15 ml. ceatrifuge bube, add £ ml.
104 sodium acetate and 1 ml. saturated bromine water. gpin the tube
between the palms of the hands to nix the contents, place it in -'w
bsth held st 90°C. and fitted with s rack %o hold 2 dosen tubes. Heat the
sater-bath to 95°C = 100°C and hold it at this Semporature for 1 = 1} hours
until exoess bremine has velstilised. 4dd 2 ml. 257 smmonium chloride,
mix by spinning, end hest for s further 15 minutee. Jdemove the tube from
the weter bath mnd add 3 drops 50 smmonium hydroxide. Spim the sube
between the palms of the hemds to mix the contents and heat for 5 mimutes
st 30°C. Cemtrifuge the suspensicn for 15 minutes et 2,500-3,000 ¥.p.he,
garefully pour off the supernatant liquid into a clean 100 mle tall MM.
and wash the centrifuge tube once with 10 ml. 1/ ammonium hydroxide.
Comtrifuge again at 2,500e3,000 Fepems, 2dd this washing to the originsl
beaker amd discard the sentrifuge tube with the precipitata.
Determination of calcium. '
To the solution in vhe desker add 1 drop methyl red and 507 asetic acld
drop by drop wmtil the solutionm Is Just neatral, i.6. pink. Heat 1% %o
boiling and add 3 ml. 5.5/ smwonium oxalate to precipitate caleium. Leave
to stand overnight. rilter the sol.tion with sustion through a Gooch
orueible fitted with em asbestos pad imto a 10C ml. filter flask. Jash
the filter six times with hot water. Flace the Goock orucidle in the same
besker and sdd 2 ml. 60F sulphuric acid snd 50 ml. hot water. Heat the
mixture to 70°C and titrate with asproximately N/56C potassium pemanganate

to determine calcium.

vetermination of msgnesiwm,

To determine magnesimm, trehsfer the filtrate %o a 126 ml. coniesl

flask and evsporste it at low hest to mbout 10-16 ml. Add 26 ml. concen-
trated nitric acid and continve hesting t1l1l nitrous fumes are evolved.

This drives off most of the excess mmmonium salts. fter cooling transfer
the solution to a Pyrex evaporating basin (30 ml. sise) and take just to
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dryness on low heat. ' Soel again, sdd 2 ml. 2-N hydrochloric seid, warm
slightly and rotate the dlsk to assist solution of the salts. Fuocxr the
solution intc a clean 15 ml. centrifuge tube, wash the bvesin 4 times with
sbout 1 mi. hot weter snd add the washings to the tube, keeping the total
volume to 8 ml. Add 1 ml. 10, smmonium phosphats, stir with a glass plunger
and then sdd 1 ml. 50 emwonlum nydroxide. Stir the mixture with a plunger
for sbout } minute, wash the solition on the plupiger into the tube with a
small quantity of wster, and losve to stand over-night. centrifuge the
tabe snd contents for 10 minutes at 2,500 <8,000 Fep.me pour off the
suparnatant liguer without disturbing the precipitate and drain the tube for
10 minutes by imverting it at an engle of 46°, with the base resting om a
clean filter paper. Detach the precipitate from the bottom of the tube by
adding 2 drops of 1) gmmonivm hydroxide and tapping the end of the tube against
the palm of the hand. Then add 5 ml. 1 smonium hydroxide ground the sides
and finslly blow imto the tube to mix the contents well. Centrifuge againm,
pour off the solution snd drain as before. vssh and centrifuge the precip-
{tate twice more, each tize detaching it from the bottom of the tube with
2 drops of 95/ elcchel. Add 5 ml. §/100 sulphuric acid and place the tube
~ in a water bath ab 76°0 until the precipitate has dissolved. Nix the contents
with o pl“n to assist sclvtion. Add 1 drop mized indicstor, comsisting
of equal guantities of freshiy mixed Ue2j Bromo-cresol Green and O.02) Neutral

Red, esch in 50% alcohol, (achromatic end point at pH 4.5) and back titrate

vith §/100 sedium hydroxide. JWMML
Jan. 1961, pe20)
Determinet ion of Potassium.

Pipette 5 ml. of extract into s 15 ml. centrifuge tube gradusted at 13 ml.
144 C.2 ml. W/1 nitrie acid snd evaporate to about 3 ml. in a bolling water bath.
Add 1 ml. 254 sodium cobaltinitrite freshly srepered. Spin the tube bdetween
the palms of the hands to mix the contents, and place it in a refrigerater for
1 hour. 444 3 ml. 70§ alcohel, mix the contents of the tube with a plunger
and wash the plunger with sbout 1 ml. 70§ slcohol directed into the Tube.
Centrifuge the tube for 1L minutes st 2,600<5,000 ropeme Pour off the
supernatent liquid and drain the sube for 10 minutes at an sngle of 45° with

the base resting on filter peper. “ash the precipitate three times with

5 ml. 70§ slcohel, detaching it st each washing as deserived for magnesium sbove,



sentrifuging for ten mimutes and draining for tem minutes between washings,
After the third washing add & ml. N silphuric seid, then fill the tube to the
merk with hot distilled watez., Flace the tube im a water bath at 70°C watil
the precipitate is dissolved; then mske up to 13 mle. with water. Cork it
and mix the contents by shaking. Take 1 ml. of this solution in 8 50 ml.
test tube graduated at 20 ml., sdd 1 ml. 5{ sodium pyrophosphate and 1 mi.
2.5) sodium ecetate, make the volume up to 20 ml. with water, add 2 ml.
Hitroso B-Salt (1) to each of the range of tubes at 1 minate intervals and
read on Spekker ibsorptiometer after 50 minutes, using an Ilford Spectrum
Green filter (No. 604) and 1 em. cells. |

Prepare a sot of standards to rum through with the wmknowas. Fipotte
quantities of standard solubion conteining from 0.1 mg. $o 1.0 mg. g0 into
centrifuge tubes, meke the volume of each up to 3 ml., add 0.5 ml. §/1 nitrie

acid and treast as for seil mﬁm. Plot a standard curve and read off the

unknowns,

4.36 Determination of manganese.

Fipette 2-b ml. of the extruct into & test tube graduated at 10 or 11 mladd 1 m].
ortho-phosphoriec acid and mske the volume up to the mark. Place the tube in
@ water bath st 96°C, add (approximately) 50 mg. sodiuwm periodate, mix all
togethar #ith a plunger and leave the tube in the water Dath at 95°C for ono
heur.  temove the tube, cool it and make the volume up to the mark. Head in
a Spekker ibsorptiometer using liford _pectrus Greem filter No. 604 and
1 em. cells.

dun a series of standards 0.6 - 1 ng/l0 ml. at the same time. 7lot
the curve and read off the uninowns.

The above method 1s suitsble for solls with low celelum contents, that is,
up to 57 free caleium sardoncte. In soils containing more then this the heavy
caleium precipitate is undesirsble snd is removed from the original acatite
extraet, thus: After lesching, evaporste the extract %o sbout 500 ml. To
the Lot solution sdd 20 g. smmonium ohioride snd sufficient ammonia {3.0. «380)
to make the solution neutral to methyl red and 1.5 g. smmoniwm oxalate for eash

1 g. of caleium carbonate present. [Heat the solution mearly to boiling and

sllow it to stand 2-3 howrs. Filter it through e Bushner funuel using a
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No. 5 %hatman filter paper, wash the paper and precipitate well with hot water,
transfor the filtrate to a clesn 1 litre conical flask end evaporste it as for solls

gontaining a small amount of caleium cerbonste. The precipitation of calelum
will be done ss ususl to remove last traces of calcium before éotermining

magnesi m.
Ieagents roq ired:

Methyl red. :
¥ixed Indicstor - equal volumes freshly mixed U.2) Erom-cresol

Green and 0.02f Neutral Red in 50/ alcohel.
2.0 § sofium scetaste.
2-8 sulphuric scid.
W2 seetic acid = 50 ml. Glacial/litre.
N/1C nitrie acid.
N/50 salphuric scid.
§/60 sodium hydroxide.
B/50 potassium permenganate.
2=l hydrochioric seid.
Concentrated nitrie acid.
1:l hydrochloric scid.
105 sodium scetate.
Saturated bromine water.
26} ammonium chloride.
1/ smmonium hydroxide.
3¢5, samonium oxalate.
50; smmoniwm hycdroxide.
..fr‘ aloohol.
sodium cebaltinitrite (freshly prepared each day)
godium pyrovhospbate.
1/ nitroso~R-salt.
Urtho-phosphoric acid.
Sedium pericdate.

Stock Selutions:

&Mg.m‘. mgcmlitrb = lu.mwﬂm

1.5830 g. K01 “ ® 2 1 mg. ¥gl per ml.
2.1446 e m‘. “ﬂ - » 2 ll‘.m]nrll-

1.7547 g. CaCOy(+HCL to dissolve
it) per litre 3 1 mg. Cal per ml.

4od  OLAY ANALYSIS. 510g; Fep03; Algos; Ti0p; Mg0s Ca0; Py0p; Mno.

4.41 Separation of Clay.
Velgh sufficient sir-dried soil to ylelad aporoximotely 6 g. clay into a

numbered squat beaker (600 ml.).  Add about 100 ml. hydrogem peroxide

(20 volumes) and sllow to stsad ovemight. Livaporg e the mipmiu nnrl,y to
dryness on a steambath, add more hydrogen peroxide and repest until oxidation

of organic matter is complete. If the soll contsines not more than 15 of organie
matter oxidation with hydrogen peroxide is unnecessary. lost samples of hydrogen

peroxide contain sppreclable quantities of phosphorous. Allowsnce is made for
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the effect of this on the precipitation of Group 5 metals by detemination of
the percentage of phosphorus present.

If the soil contains munganese dioxide, digestion with sodium bisulphite
will be necessary.

Boil the ligquid in the beaker briskly for sbout half am hour or until the
volume is about 25 ml, cool, add 50 ml. N. sodium acetate solution end allow to
stand overnight.

Filter through a "hatman No.50 filter paper on a Buchner funnel, and wash
the soil retained on the psper with 6500 ml. N. sodium chloride solutiom in 100 ml.
portions, followed by at least 50C ml. hot distilled water, or until all chlorides
have been removed as shown by silver aitrate test.

Wash the residue on the filter peper into a numbered bottle - a l_pm milk
bottle is very suitable -, add N.sodium hydroxide until the liquid is aslkaline
and make up the liguid with ¢istilled water to a mark of 5 oms. from the mouth
of the bottle. Shoke the bottle and contents overnight in a rotary shaker.

Allow the suspension to settle for 24 hours and, using a tube with a tip
bent sharply upwards, siphon off the clay suspemsion to a depth of 8.6 cms. inte
& numbered 600 ml. beaker or basin. .igain fill the shaking bottle to the mark
with Oe 005 N. sodium hydroxide, shake by hand for ome minute, allow to stand
for 24 hours and siphon off as before to a depth of G.6 cms. Hepeat this process
until the ligquid in the bottle is clear to a depth of 8.6ems. after standing
24 hours. Avaporate all the suspensions siphoned off to dryness, transfer the
clay to a numbered porcelain crucitle und ignite in a muffle at 800°0.‘ for
30 - 60 minutes. It ie¢ important that sll free sedium chloride shall have been
removed by washing on the Buchner funnel or else the traces of sedium chloride will
a0t as a flux during the ignition and will cause part of the clay to fuse into
the glaze of the crucible.

Grind the ignited clay in an sgate mortar to pass a 70 I.M.M. sieve. liix
thoroughly snd transfer to a labelled specimen tube.

Twelve extractions may be conveniently carried out st one time.

4.42 Fusion.
Weigh into a 30 ml. platinum crucible 0.5 g.ignited clay ground to pass a
70 I.M.M. sieve. Add (approximately) 5 g. fusion mixture, mix with a platinum

spatula and place the cover on the om_i.hlc. Heat it gently until fusion begine
(about 30 minutes) over a bunsen burner turned up full, with the top of the
burner about 10 ems. below the bottom of the grucible. Then reise the burner
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to sbout 1 om. below the orucible and heat for 1} hours. Place the crueible
and 114 with contents sfter coeling in a 260 ml. poreelain evaporsting basin and
add about 20 ml. water. Cover the basin with a watch glees, run 26 ml. conoen-
trated hydrochlorie scid down the side of the bpsin and lesve until effervescence
has Gessed. Roek the besim occesionslily te rotate the orucible snd bring any
undiseolved melt into contact with the seid. “hen effervescence has stopped
remove the watch gless snd wesh sny érops on its underside into the basin. ir
appreciable juantities of monganese are preseat, or shown Ly a green colour in
the melt, the addition of hydrochleric scid %o the water for dissolving the melt
may produce free chlorime which will attack the pletinmum. It 1s better under
these cirocumstunces to detach the melt by warming with water and to remove the
crucible from the evaporating bssin bafore the addition of hydrochloric aseld to
the water. 4ll the usual precavtions of washing the erucible thoroughly and
collecting the washings in the basin will be M. Make swabs from quarters
of 9 omo. No. 42 ‘hatman filter papers. ‘femove the erusible and lid from the
basin and wash sny adhering soliutiom into the basim. Tub off adhering sillca
with the filter paper owabs held in platinum tongs. ‘ash the orucitle and 144
thoroughly with wamm water and dlsesrd them. Urop the swabe into the basin, wash
down the sldes of the bdasin and wash tho tongs, collecting the washings in the
basin.
Zetemingtion of aiiisa.

Gvaporate the solution to ¢rymsss, place the basin in en even ot 1109 for
30 minutes to dehydrate the siilcs, snd sdd 10 ml. concentrated hydrochlorie
acid and 50 ml. water. [Heat the basin until sults dissolve, and filter the
solation through am 11 oms. No. 41 ‘hatman paper into s 250 ml. conieal flask,
using 1, hydrochloric acid as a wash liguid. toturn the filtrate tc the btasin
and evasporate it again to dryn;--. Treat It ss before snd filter the solution
into a 260 ml. measuring flask through a 9 ems. No.42 ‘hatman fluted filter
paper. ash the preci itate with het 1) hydrochlorie scid until it is free
from ferric chloride. Rud the ineide of the dasin with a policemsn to remove
any adtec-ing silica. “et the filtrate aside iIn the flask without meiking 1t
up to the mark (Seolutiom 4). Tlace both fllter papers and contents in a »latimam
basin (6 om. diameter snd ignite for 1 to 2 hours st 300°C in e muffle furnace.

Aternatively, the burning off of the filter paper may be done over a bunsen
flame 3o that the carbon 15 charred snd smoulders sway without bursting into flame ‘
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Cool and weigh the basin snd siilca. .84 a few drops of 50f sulphurie seid
and § %o 10 nls lydrefleoric acld [avalar)s, Irvive off fluersilicic acid by
the heat of o bLunsen burner mud ignite the basin und contents inm & furnace at
80090 for half hour. fHewsigh the Lusin snd countents after codling. The
difference in weight from the first welghing gives the welght of ailica. ruse
the recidue in the basin with a ewsil lump of sodium bisulphste (Anslar) by

. holding the beein over s low flame in platinum tiped tonga. ‘hen all the

residue is in solution allow the basin to coeol and disselve the welt in hot water
and wash 1t into the 250 ml. flask contalning the filtrate (Solution 4). Coel,
and mske the fiitrate up to 250 ml. ih a standard flask., The solution is now

ready for determination of the cther comnstituents.

TOTAL XIDSS

Pipette 10U ml. of the filtrate from the silica determinetiom (Solution A)
into a 250 mli. Griffin beaker and evacorate it %o about 30~40 ml. 4dd 5 nl.
concantrated hydrochloric scid. ZEring it nearly to the boil, run ia &) smmonia
fron a burette until a precijitate starts to formy then add more ammonia
cautiously, one drop at a time, until smmonia csmn just be detected when the nose
is held over the top of the besker, after free mmmonia gas has been blowm out
of it. aAlternatively methyl red masy be added and ammonia solution run im until
the red colour jJust changes to yellow at pHl 4.5 (approximately). Zoil the
solution for Z minutes %o coagulste the precipitate. lemove the beaker and
contents from the heeters and sllow the precipitate to setile. If, vhen nethyl
red has been used, the supernatant liquid 1s red, add 1 or 2 dreps of ammonlia teo
turn it yellow. ‘hen the besker is cool emocu h to handle, "ilter the solutiom
through a § ems. No. 41 ‘hatusn filter paper intc s 300 ml. conical beaker asnd
wash the precipitate with hot 2/ ammenium nitrate. Amy precipitate adhering to
the beake: need not be romoved at this stge. Continue washing until asdous
80 ml. of fiitrate amd washinge have bLeen cellected, rsmeve the fuacel from the
beaker, snl, without removing the filter psper, hold it over the beaker used for
the precipitation and wach the precipitate back inte the beaker, using a hot wash
bottle with s medium jet. Care must be taoken to avold demaging the filte: paper

by blowing just hard enough to get a gentle jet directed on te the threefold side



of the folded filter paper.  /ith practice this csn be sccomplished, using
about 30 ml. water, without damzgzing the psper. Replace the funnel in the
mtuuu; besker snd dissolve the oreeipitate im 7 ml. concentrated hydro-
chlorie seid run sround the sides. Bring the solution to the boil agein md
re-precipitate as before. This time the sides of the beaker must be rubbed with
a poiicemsn during washing. ‘hen washing is complete the totsl volume will be
about 170 = 200 ml. Ignite the filter paper and yrecipitate im a tared porce-
lein crucible in s muffle furnace at 900°-900°C to constant weight (approximately
2 hours). Oool snd weigh. The weigit of the ignited precipitate {oonsisting
of Feg0s plus Alg0s and § T10p and Pgg) is reported as weight of Sotal oxides.
The filtrate in the conical flask contains calcium, magnesium and mangenese.
Heat this nearly to boiling, and evaporate gently %o about 100 ml.

.46 Determination of laleium.

Add 1 ml. .IM“ seid, 1u drope Lromo~Cresol greem and 5 ml. 20 exalic
aoid. un 50j ssmoniwn hydroxide into the beiling selution until the colour
changes to greenish bBlue, at pi 4e2. ieep the solution werm at a low heat for
} hour and lesve it to cool overnight. rilter It through asbestos In a Gooch
orueible inte a 50C ml. conlcal flask, using sn adeplor and guctlon tube fitted
%0 & rabber bung waich fite the 500 ml. flesk. Use only gentle suction as the
flask is thin. This method seves time in tramsferring the fiitr.te from the
filter flask to the ovaporsting flask which is used feor the next operat lon.
vash the precipitate six times with hot water. Place the Gooch crucibvle in the
game beaker, add 2 ml. 50§ sulphurie scid and 60 ml. water. Heat to 70°C and
titrate with K/10C potessium permanganste,

1 ml. B/100 potassium permangsuste & Ue23 mg. Cal.

4et6 matm of wlu snd Mongandse.
To the 500 ml. conical flask containing the filtrate frum the calcium

determinstion add hydrochloric acid until the colour changes te yellow, followed

by 20 ml. nitrie seid. Boil the solution until nitrous fuses are evolved (this
renoves excess ssmonium salts). lwvaporsie the solution gently to complete
mﬂm.mldtlmtmwnotth flask. Jfemove the flask from

the heaters, cool it end disselve the ?nltl in 5 ml. concentrated hydrochloriec aeid

snd about 10 ml. water. tarm to assiet solution. Wash the solution into a
#00 ml. conical besker, keeping the voluze to about 70 ml, add 2 drops bromo=-
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tigmel blue, neutralise with 07 wmonis, snd odd 1 m.m-m;;nm
hydrochlorio seit to turm it list celd. 284 A0 =l 2uf mierecosnie
salt lﬂ‘ln H g t‘l'.nl, stir and +4d )L ml. congentrated smm nlm
hydrexide.. Bofl snd sllow to stand evernight. *ilter off the
,mu!éitﬂ. through » § eme, Noe 58 ‘hatman fil%er paper and wash. it
with (o8 ¥ smmonium hydroxide. “lscard the filtrate and plsoe the
filter psper with the mﬂpniua sagaceim nd meng:nése ssmonia
phosphate in the original besker .sed for the jrecipitation. Leave
them overaight im a warm room, 90 that Uy werning all free cmwonia
will have ulclliisoa- Spread the paper on the side of the tesker by

mesns of a glers red, Fun in 10 wmi. /20 suijhurie seid, snd by rotation

of tha dosker sseizt she ool tion of Sha preciitate from the paper,
Wash down the paper snd the s1des of the Leaker with hot distliled
weter snd werm, 1f nesessary, %o disselve the precipitate. “hem all
is ddsoclved, push the pscer down into the sciutien, add eight drope
bromegresol green indigator and basketitrate with N/2u sodim hydroxide
te cetarmine the sim of mognesiam md manganese amonive shosphetes.

0 i of .

To the sclution, after titration with sodlus hydroxide, aéd a few
drope of concemSrated sulph ri¢ seld snc Tliter 1% thicugh sn 11 un..
Fos 4 ‘hnha_ﬂltgr peper lute o Z00 mle porcelsin evaporating blnha
“ash the m. tﬂh. hot €letilled water snd colleet the washings im
the uﬁ beedin.

rvsporate the sclution %o dryness .t s low tempersture and leave
wtil blsckening fndiestes deetr etion of the indicator. Cool and add
& mle BUJ sulphurie seld, 1u mi, orthophesphorie seld and sbout 30 ml.
distilled water. “amm for 15 « 20 mimutes and filter the sclution
m-.uon; sonical desker through s § ome. Yo, 32 'hetounm filiter
pepers  Yesh the paper with het weter u‘nf_.n the voluma of Tiltrate
and washings 12 sbout 5C ml. and wdd sbout GeZ go potassiia paricdate.
boil for ono minute, kesn hot for & - 1¢ minu%es snd after ccoling, make
the solution up to 100 mle in & standard fieske Jead the depth of
eolour in a Spekker ibsorbtimmeter, uwsing 4 oms, celis and Ilferd
spestrun Green f1iters Ne. 6Gds and convers %o percestages by uss of

L .
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in the flask is white or grey. OCool snd dilute the bulk %o about
70 ml. with cold water, cool agein snéd filter it through an 11 ems.
Nos 2 fluted "hatman filter paper inte a 50O ml. Pyrex beasker. TYash
the residue well with hot water - about 150 ml. - and neutralise the
solution with concentrsted smmonium hydroxide - about 20 ml. Dissolve
any ferric hydroxide precipitated with a few drops of nitrie aseid,
add 50 ml. ammonium nitrate (50f w'v containing 20{ eoncentrated nitris
acid), heat the mixture te 70°C snd run in 50 ml. ammonium molybdate-
nitric acid solution made by dissolving 1650 g. mmonium molybdate in
one litre of distilled water and pouring the selution into 1 litre of
nitrie acid S.6. 1.20. Stir the mixture vhen its temperature has
fallen to 558°C and leave it to stamnd overmight. The smmonium phospho-
molybdate should be precipitated rapidly inm a granular state., If
precipitation is too slow or the state of division is too fine the
solutions should be thrown away snd the determinstion done again from
the beginning.

Filter the precipitate off through s Gooch crucible fitted with
a No. 1 "hatman filter paper covered by a small smount of asbestos.
Wesh it six times with 27 sodium nitrate. Remove the paper snd preec-
ipitate from the Gooch crucible with a glass rod and put them in the
beaker in which the precipitation was done. Tash any precipitate
still adhering to the Gooch crucible into the beaker with distilled water,
directing the stream into the bottom of the crucible in order te
overcome capillary attraction. Dissolve the ammonium phospho-
molybdate in en excess (10 = 20 ml.) of W/10 sodium hydroxide snd
back-titrate with N/10 hydrochloric seid, wsing thymol blue (sodium
salt) as an indicator.

1 ml. W/10 sodium hydroxide = 0.0008 g. P05

Sitriewsoluble “hosphorus.
This determination is not usually done, but, if desired, may be
made by the following method:-
Veigh 10 g. 2 mm. oven-dry soil inte » pint milk bottle. Add
100 ml. 1) eitric acid plus sufficient extra 50J citric secid to neutralise



sny free calcium carbonate (already determined by the method given

in section 3.2.). Cerk the bottle and shake 1t over night in sm end-ever-
end shaker. rilter the contents inte a dry 10U ml. conical flask through
a dry 9 oms. Yo. 2 ‘hatman filter paper. Discerd the first few ml. of
filtrate. OUnly about 10 ml. need be filtered as only 2.5 Ml. are required
for the estimation.

Pipette 2.5 ml. (S 025 g«) into s small porcelain evaporating basin.
Add Ue4 ml. N/1 magnesium nitrate to oxidise phosphorus to orthophosphate.
Evaporate the solution to dryness om a water bath at a low temperature. Care
is required at this stage. Increase the heat slowly wntil the magnesium
nitrate is decomposed. If the hest is increased too quickly a miner
explosion occurs snd the residue iz blowm away. T“hen the gentle reasction
has tsken place, place the basin in a muffle st 500°C for half an hour.
Cool, and extract the residue, which sliould be light in colour, with 10 ml.
water and 2 ml. N/1 sulphuric acid. “am it for 15 - 20 minutes on a
water bath, break up sny lumpe with a glass rod and filter It thréugh a
9 oms. No. 52 Whatmen filter paper into a 100 ml. messuring flask, and
wash the residue on the filter paper with hot water until the volume of
filtrate is sbout 70 ml. 4dd 1 drop of phenclphthalein and add W/1
sodium hydroxide until s pink colour appears. Just discharge the pink
colour with 1 or 2 drops of 2§ sulphuriec seid end add 1 ml. smmonium
molybdate solution. Shake, make the solution up to the mark with distilled
water, add Oe4 ml. stannous chloride solution, shske and stand for 15
minutes and resd the depth of celour in a Spekker ibsoptiometer, using
1 om. celis snd red filter No. 608 Ilfeord Ipectrum. 1fead off the quantity
of Pglp from a standard curve, prepared the same day, covering a range
hﬂO-ﬁlhO.lOlpPlo.mlﬁoﬂ.

‘hen large batches are being examined, the following procedure is used.
the shaker will hold 20 bottles. Uixty soils cen be done by one person
in one week of five days.

First g 8 Prepare resgents and apparatus. Teigh out the first batch and
put it on the shaker.
Second day: Filter, pipette, evaporate, ash snd extract. Jash the shaker



hmﬂmﬁm.maummwtmnmm. Jontinue
this procedure for fouf deys. 4 so% of vhandards snd blanks are pipetted
into basins, all m.muﬂaﬂmﬂm_m put through as
soil extracts. O(n the fifth day neutralise the extracts, add 1 ml.
ammonium melybdate end make the solutioms up to the mark. 444 Oed ml.
stannous chloride at 1} minute intervals %o 1¢ samples st a time; the
first ﬁllhmﬂhmdhthwmwim“ihlu‘lm
hes had stannous chloride added. Uentinue this procedure wntil the
solutions have all been resd. (An assistent %o develop colours will s reed
the operstiom; stannous chloride being added to one sample each time

one is read off after the first ten have been read)e FPlot the standard

curve and read off the unknownS. y

Beagents required:
Stock sclution s 1.9168 g. KHgio /1itre & 1 mg. Pgog/mle

pilute solution = 6 ml. stock solution made to 50C ml. 3 0.01 mg PgOg/ml.
Uge 1 ml. to 20 mle for the -tmmmm
w

mmn.mﬁmn-mﬂmuuma.mnwam'
Hiiitﬂwﬁhaiﬂthtmliﬂnmftrlﬂlm

mmmummoﬂm. M;.thfdlhaanlm
hl-l.uuﬂnhlwcuﬂoﬂ. uuﬂmuumn. with

water.

For solle containing free caleium carbonabe add Ue28 ml. 50F citric seid for

each 1f celcium carbonate before shekinge.
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SEAPTE Y.
A.}_I.El.‘l ! ethods.
&l.ﬂ .

Meghanical iusiyeis:

fhe Internstional Soda Method of iobinsom snd Richardson (Imp.
Buresu of Soil Sclence., rech. Uomm. No. 26, 1933, 27-23. and ‘right.
Soil imslysis. Zad. edition 1939. pp. 39=-46. Pub. Murby) 1s used.

weigh 10 g. soil passing a 2 wm. sieve into a 600 ml. beaker. Add
60-100 ml. of 2 volume hycrogen perexide to oxidise organie matter. If
mangsnese dioxide is present in large quantities, the sc¢il should first
ve boiled with BU mle water and about 1 g. sodium bis.lphite until
evajorated to about half the original bulk. Then add 60 = 100 ml.
20 volume hydrogen percxide and heat the mixture om a water bath until
frothing has subsided. Gently bring the contents of the bveaxer to the
boil md eontinue boiling for 35U minutes with a wateh glaes covering
the besker. ‘emove the utd:.;hu and evaporate the water off %o
leave a fimal volume of svout Su mis If much organic matter is present
e further addition of 60 ml. hydrogem peroxide (20 volume) and repetition
of the process until all organic mstter is oxidised may de req.ired.
Pinally, boil the ligquid down %o about 30 ml., add 200 mi. water and
sofficient 2 N hydrochloriec acid to decompuse say free ealcim carbonate,
(1) ealeium carbonate requires 1 ml. 2-N hydrochloric acid whem 10 g.
soil is taken), followed by am excess of 2U ml. 2 § hydrochlerie scid.
Stir and leave the mixture to stend overnight.

riiter the solution through a 9 oms. "hatman filter paper on a
Buchner funnel into a 50. ml, filter flask. It may ve necesssry to
stick the edges of the filter paper to the fummel with Durefix. “ash
the solids on the paper with hot water umtil they asre free from chlorides.
Bub the h.ahr with a policeman tg remove any soil adhering to the sides.
Pour the filtrate intc u beamker and evaporate %o about 50 ml. for
detaminstion of dissclved sesquioxides, or "Loss by Solution”. ash
the .soil while still damp frem the buehmer funnel into a 1 pint milk bottle
through a 70 Il . sieve which is placed im a suitsble size ordinary

funnel. Use a hote-water bottle witi a fine jet thus: rirst run a glass



G.11.

rod with s policeman sttached around the outside of the soil in the
Buchner funnel to expose the edge of the filter paper. “ash the rod
and direct the washings intc the sieve, end with a thin spatula or
section lifter 1ift the filter paper end soil out of the Buchmer fumnel,
holding the funnel and paper over the sieve sc as to cateh in the sieve
sny coarse particles which may be loosened in the process. Held the
paper contsining the soil omn the fingers and palm of the left hand aﬁl
vend it into the shspe of u' trough directed downward towards the sieve.
Pirect a jot of hot water on to the bottom half of the paper and wash the
soil on it imto the sieve. ‘henm the vottom half of the psper is ressonably
clean, rotate the paper and wesh the other half likewise. ‘emove the last
trsces of seil from the paper with a strong Jot and discard the filter
psper. TWow, holding the Puchner funnel over the sieve, wash off any
adhering soil, using = policeman if necessary. ¥ash the soil on the sleve
with s jet of hot water amd rub it lightly with a policeman wntil 1% 1s free
from silt snd clay, lesving cosrse sand on the sieve. (See Section 5.16.)
The volume of water in the milk bottle after this oerstion should be about
400 ml. Add 4 ml. N. sodium hydroxide snd place the bottle in an end-
over-end shaker. Shake it overnight.
Determination of Lissolved Jesquioxides in the filtrate.

/hen the volume of the filtrate has been reduced by eveperation teo
sbout 50 ml. add 5 ml. concentrated nitric acid and boil it for about
5 minutes. 4dd 507 smmonis from a burette wntil hydroxides have been
precipitated, avolding edding a large excess cf ammmonia. Doil for
£ mimutes to coagslste the precipitste. Filter the solation through sn
11 cme. No. 31 thatman filter paper snd wash the precipitate free from
chlorides with hot 5 smmoniup uitrate. Place the fliter paper and
precipitate while still wet in a tared porcslsain erucible and ignite for
1=2 hours st 800°C inm » muffle furnsce. There will be mno loss by
spiuttering and the oxideswill be left in a goed granuler state if the
erucible and wet contents are plsced directly in the het muffle. The
weight of oxides is reported ss loss by sclution”, or dissolved seaqui-

oxides.
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_$.12. letemination of S1it, Olay and Send.

B.15.

After having been shaken overnight the soil susponsion 1s washed into

a 500 ml. measwring oylinder and the volume of liguid is masde up to the mark.
Silt plus clay. _

The aylinder containing the suspension is olosed by a rubbsr bung,
inverted and all sediment on the bottom i1s loosened by vigoreus shaking,
The temporature of the suspension is taken .nd the whole iz then thoroughly
mixed for 1 minute by a reciprosating movement of the hand bvefore haing
placed under the special 20 ml. pipette in the A.d.ie sempling apparatus.
A stop watch is set in motion immediately. The Swo-wey tap in the p!jﬂh
iz turned off snd the attached lomg rubber tube is flattened by suction.
The tip of the pipette is now lowered to touch the surface of the suspension.
After consultation of the temperature and velosity tables the depth of
sampling is avcertained, i.e. if the temperature is 20°C snd depth of
sompling to be = 10 oms, then the corresponding time of sedimentation is

4 mins. 40 pecs.

Times of .edimentation Depths of

Temperature Viscosity Tlay Sl Sampling.
o¢ (epe) hr. mia. uin, sec, o,
FEV) 1.%10 1o 2 6 14 7.7
- 1. 278 0 & 6 3 Te9
1z 1.259 ? e ] Lo Sel
15 le20U6 9 34 b a4 ok
14 1.175 9 19 5 58 346
15 l.145 9 ] 5 27 368
1é l.116 8 8 5 19 9.0
17 1.087 8 37 5 10 9.3
18 1.060 8 24 5 3 9.5
19 1,034 8 12 3 55 98
20 1.009 8 C o 48 10«0
21 Ue 984 7 48 £ 41 1ued
28 Ve 961 T 37 o 34 lueb
@ u.lsi. 7T =6 4 20 luet
k4 Ve 818 7 16 < Z2 1.0
256 Ce 396 7 6 < 15 11.3



6.14

Temporaturs Viscoalty Clay £i1t Sampl ing.
o (ep.) hr. _min. min. sec. om.
26 0e876 6 5 4 10 11.5
27 Ue 58D 6 4 4 4 1l1.8
2 Ce 836 6 38 3 59 12.1
29 e 6 =29 3 4 12.3
3¢ 0o 500 ¢ 2 s 48 12.6

About 20 sceonds before this time expires, the tip; of the pipette is
gently lowered to the required depth. “hen the $ime has expired the two-way
tap of the pipette is turned mnd the vscuum in the rubder tube causes a sample
of the suspension to be sucked up into the pipette. This must be done falrly
slowly so as to avoid eddies im the suspemsion. ‘hem the level of the suspemsion
in the pipette has risen just sbove the tap, the tap is turned off and the pipette
raised to sllow removal of the cylinder. The remeining vacuum is now released
from the rubber suetiom tube, snd the two-way tap turned to enable the excess
suspension to be blowm out into the ecylinder. 'The comtents of the pipette are
now amptied into a tared Pyrex evaporeting basin 5 ems. dismeter, and the
piistte is sllowed te drain for 15 seconde. ‘The suspensiom 1s dried In an
oven at 1U0%=108°C mud welghed. The differemce between full sad aapty weights
of the baein divided by C.uU4 = percentage silt plus clay.

Clay.

The procedure for clay is similor to that for silt plus clay, except that
the suspession must stand for 8 hours st 20°C before a sample is tskem. The
room in whnich claye asie determined should have e fairly constont temperature,
that is, 1% should not very by more them 6°F over a day, and it shoald alse de
free from vibration, Tempergtures must be resd at nourly jatervals during the
settling period, snd the meer tiien to determine the depyth and time of sampling.

Vhena a sarles of determinatioms are being rum together, § minutes should be
allowed between each sbaking. If possible, the pipetting apparatuz should be
moved over each gylinder of sus ensiou im turn te aveid disturving the sus-
pensions when sampling. If this i3 not possivie, ecsuse of lack of spacge,
great ¢are must be exercised whem the oylinder containing the suspension is
being moved into position. ivaporate and weigh the sample as before.
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hﬁt - percentsge cf clay.

The percenta e of silt is obtained by gubtracting the percentage of clay from

the percentages of silt and clay.

6.15. ma.ﬂ.
The suspenzion 1z allowed %o settle for sbout 1 hour, or overnight to allow

the finme send to settle on the bottom of the aylinder. The ligquid is then
carefully decanted, leaving the fine sand with ecme sdhering silt and clay on

the bottom. This is now washed Into a 800 ml, $sll besksr and the beaker

filied with water up to a helghs of 10 ems. The suspension is stirred and sllowad

%o settle for 4 minutes 4¢ seconds st 20°C or for sny time corrected according

to temperatwre. Caubicusly powr of the suspension, lesving the fine send on
the bottem of the besker; then meke the 1iquid up to 10 cus. Gaoth egain with
distilled er filtered tap water. This decantstion is receated wntil no silt or
clay remeins in suspemsion at the end of the sestling peried. If filtered tap
wator is used, o finei sedimentatlon with ¢istilled water should be done %o
avoid srrere due to dissolved sclids in the Sap water. The fine sand is now
washed inte a medium-sized tared evaporating vasin, taken %o dryness on a water

bath, dried in an oven for 1 acur at 100°C, and weigned. ‘The woisht X 103

the percentage fine sand.

5.16. Soarse Sand.

The materisl retsined on the sieve consiste largely of coarse eand, but
Beater (J. Agric. Sci. 1987. 27. 1i5-126) has show thet gurface tension helds on
the cosrse sand particles and the sieve wires » proportion of fine sand which
is considerable in soils containing more than adbout 50f total sands.

in order to obtain a more sccurate detemination of the propertion of the
two ssnd fractions the 70 l.M.M. sieve with the wet retoined materlsl is Jlaced
on s clean clock gless snd dried at 106°C in sn oven. ‘hen the contents of
the sleve are dry gentle tapping of the siave will cause the fine ssnd particles
to faull turcugh om to the clock glass. These are weighed 2nd the fine sand
percentage found in the methed givem in saction 5.15 is corrected to give the

trus percentage.
'Ihmmm.m.mmﬁmhwmtuumt in grams



o=

2 - 86 =

multiplied by 10 gives the percentage coarse sand presemt in the soil sample,
The sum of coarse sand, fine ssnd, silt, eclay snd dissclved sesqui-
 oxides aad free csleiim carbonste should total 100F within about 27 except
when there sre large cercentasges of orgmnic matter or caloium osrbdonate

presensts .

5.17  Oeneral ruhup_n '

It h emuuut to run mtu.l nal;lu in hum of a hun,

which u nomtui.ant mhex roxmpouutom. Inmmkru'a
eonthm flow of work. The r-u.-n. mm has proved satisfuctory;

L

asyming one bateh to h exidised snd nmlng over th‘ wockead ﬂth

hydrochloric seid.
m_ nornlng- start these fllhrin‘, nl.gh ot a m huh of um

and wnnm wo:uo .m! leave stnndin.r; in a vam plm. mm mm
M Iuh tln first batoh into -ha.king bottlu M pat ‘lh- h ﬂa lh-hr.

F 3

Jeigh tho SO Sutips

M Transfer m dhnrud numslu to ql.inuﬂ. ny .ua nm
12 ryrex -upmﬂng bniu an? l-wle th. -nu uld c&m. L.n- thu .

) in thn oven ounight to ﬂaponto. .lu phao h tho oven anothlw u .
olnn P:ru anenﬂng huhn ror olq Il“ui.u‘ltu.

Mz_ At 9,00 sem. sheke suspensions al.d hm th. u nm 8 heun
far clq m:ﬂ!m *aigh the sllt and c.h: nnplu nd tho bosins
-ror 01-; ulph-. | At 4,0 p.n. hgh lnplu* tho olqu, pluhg tho du
tnp.lu in the om to mpontc, tw with tulln lo ml. oupanth‘
-mm drying off for deterwinstion of fine sand.

Thursday: Weigh She clay samples and the besine for flne ssuds. Lo the fine
sand deteminstions, using an electrically drivem stirring spparstus which
takes & beakors et a tlee. Jetweer the decsntaticns siir for one minute.

4% the end of the minute reverse the directiom of stirrimg for a few seconds

%o otop ewirling of the susvension. Start the stop watoh immedistely
after thls ocouwrs, snd after 4 min., 43 secs. st 20%C br equivilent time for
other temperstures) pour off the suspension, leaving the fine sand on the
bottom of the basker.

Fridegys (or at odd timee during the current week) 4 second batoh of samples
is Lested with hydrogen peroxide snd trested with hydroehloric scid ready



and knead agein snd test with the spatula.

4 he rolling snd kneading ghould be done antil the mixture of soil end
wate:r is homogeneocus. L

4 small ssmple of the ball (at the sorrect sticky peinms) should be cut
off ené pvt on a numbered paper 50 that its sticky point colour .m be Ml'nhl‘
from & colour chart. he rest is put .I.nte s small, numbered and welghed glses
dish =nd weighed.

The glass dish sad conteats sie pleced in an oven {100 = 106°C) ond dried
overnight. ithe dish is then allowed to cool in a desicestor and weighed,
and the percentags of moisture af the sticky peiut is calculated &9 =

percentoce of the alrdry soil.

Leen~iaoskowski leasurenents.

These determinetions give in one operation the following pareneters:
(a) Apperent density
{b) Moisturs in saturated soil
{e) Pore soace
{d) spesific gravity of soll
{a) Volume axpsnsion of 100 ml.

The method snd spparatus used are those of J.Reli. Joutts (J. agric. Sel.
1950. 20. 407=-13). The boxes conecist of a one inch length of brass tubing
2 tpe. in Olsmeter having o flsnge festoned to omo end. ~ This civeular flange
fits flush cn to o oirculsr brsss plate of the smme Aimmeter und the twe
are heid together by four finger nuts snd serews. The plate is perforated
with 7C smeliholes. A B.5 oms. diameter filter psper can be held tightly
Petween tie fiange and the plate and tnis forms the bottom of a circ lar box
2 ins. diameter and 1 iach deep.

The techaique s ;dven by 'right (Seil inalysis. 2nd. edition. 1939.
Pub. Wurdy. ppe 13-18) as follows: 3

The sir-dry scil under exsninstion, which hes passed a 1 mm. sieve, is
sieved through a 100 mesh alave in order to break vp the wm particles;
the portion passing the sieve is then remixed with the particles held by the
10U mesh sieve. After fitting a plece of flliter paper in position the bex
is weigned. It is then filled with the soil semple in & gystemstic way,

80 that the mothed of packing may be as wniform ao possibvle. From 8 o 1V @
sre sdded at & time, snd the box is tapped om the bench after each additiom.
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Hhen the box ¢ nearly Adl, eufficlent goll is added to allow the surface
to be strock off flat with a spstula. The wpper edge of the bex is then
Sapped smartly with the edge of the spstula end more scil is added. Uhis
43 struck off flst ss before, snd the process is repeated until wm
gottliing of the seil ocours, when the surface is finally styuck off flat and
the box and contents sre weighed. The box snd contents are ther plcced in
a flst=bottomed dish contsining sbout § in. depth of dlstilled water snd left
over-night. ‘hen s number of Loxes are plsced in the ssme dish, sdditions of
water must be made et intervals to keep the level cemstant. Juring the
wetting considersble movement sakes plece, the top of the block ef soll
retreating from the sides of the box, snd st the same $ime rising in belght.
¥hen the interstices are saturated the wet woil expands %o the sides of the
box, but the verticsl expamsion remaine. The next morning the boxes are
repidly dried on the outside, weighed snd replaced in the water for a lew
minutes. The portiom of the soil wiich has expanded above the top of the
box is then removed with a rasor blade, which is held at o slight angle with
the horisontal, piaced on the edge of the box and then drawn soross the tep.
The surplue soil is transferred from the rasor blede to 2 glass dish end
weighed. Any soil adhering te th‘ under side of the rezor hi-“ should not
be placed in the dish, but must be repleced in the bex to waiech 1% belongs.
The box and residusl soil sre weighed, snd them placed, tomether with the
dish conteining the surplus seil, in an oven to be dried. “hen dry they are
allowed to cool in a desiccater and welghed agsin.

In addision to these weighings it is necessary Lo detemmine in the
usual way the molsture present in the air-dry seil used in the experiment,
and to measure the weight of water taken up By the filter papar, which is
best done by taking eix pleces, seturating them with water, ramoving the

surplus with a glass rod and Mindine the incresse in weight.
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the necessary weighings snd measurements ares

*"' of box plug filter PaPer <o s oo s0 se s s s 20
. ® 3 . *  plus afredry soll ee <o - 2"
» " plus wet filter peper plus ssturated soil .. .. @ -
o " plus " - " plus satursted residual .. 4 "
. * plus ¢y “ v Plus oven-dry residual .. e "
‘afght of glass Aish sc s s s 28 se se se e ss o e
L i . plﬂ psturated surplus 9208 o s ww on -
» "  plue oven-dry - S e . 2 B
Fercent:ge of molsture in air-dry 801 <o as oo o8 e 2 X
Invernal volume of box oe ®§ eee e S8 og W8 "B 8 " ¥V 0sCa

from these measurements the follewiag results sre chiuined:

BaB. m colours.

(1)
(2)

{3)

(4)

i8)

ipparent density = (b = a)/v
+he moisture content of the saturated seil, l.e., the

wolght of water taken up by 100 gm. of soil =

lﬂ-ﬂ-(l-ll X 100

- .l
Correct (b - a) for the X per cemt of water cuntulned

1n the siredry soil, snd (¢ - a) for the watar ia the

filter paper.

Pore sisce (per cent) = l""'?;l"") X 10

vorrect (d - a) for the water in the filter paper.

Specific grevity of soil = _ (8 = 8
veld=e)

volime expunsion of 100 c.c. of seil =

lg-h MW HF  _ x00.
v

seversl mathods of messuring and recording quentitatively the cclours of soile

sre given in the literature snd are convenlently summarised by Moer (Soll and

Plent snelysis. 194Z. Pub. ‘niv. \delaide Press. pp. 112-116.)

The :idgway Colour Atlss has been used for comvenience la.this work up to the

present but will no doubt be superseded vefore long Ly sume more seccurate mathod.

then comparing soil samples with the idgwey Slas 1t is convenient %o view them

through o rectangulaer aperture, of the ss:me size »8 the colour specimens in the

atlas, cut im a plece of grey card.



6.1 MM Cobalt in Soils.
Colorimetric Nitroso-i-salt methed for soils containing fram Ce0B = 1400 DPedefle
cobalt.
6.11 and ion of solut

wu.s;.n-.-mmo-mmamm..«mma.#mth
uuucum;n-memth-mm. Filter the
mmmswaﬂmlo.&mmrntumh-nmm
unmauu.nmmrmnmau.n-hn—n. The filtrate
uma-mmg_m-moﬂmm Pour 400 ml. into a
mqum.uwitummntumuuﬁnn-mm
ummmaﬂuthnom-h-unuofmrutmmu
10 g« soil. J

Svaporate the contents of the flask gently overnight, taking precsutions
.pu-ttumqotdut.nmtwtunumtuvdmﬂuuuﬂ-
folently smsll to allow the solutien to be bolled without risk of loss by
splashing. »ustmuammmmxm,'mmrmmm
source of hest, add 2 ml. concentrsted nitric acid snd bring the solution
to the boil sgain. Coel it and wash 1% into a 70 ml. vitreceil evaporating
basin. Gvaporste the selutiom %o dryness st a low temperature and ignite
the residus for 30 mimutes st 500°C in s muffle. Allow the basin and contents
to cool, add 5 ml. 5.5 hydrochloric acid containing A/ nitric scid, and
MﬂﬁMfwlianuamtﬁMl,uhclglaurodto
loosen sny solids adhering to the sides of the basin. Filter the extract
w.v-.lo.ummnxuruprm..mupmuc
ammm‘dththumpﬂrmthultﬁmtd’
4 ml. of hot distilled water. The volume of fi{itrate and washings collected
should be between 20 end 25 ml. Stand the test-tube and contents in an

oven at 100° = 108°C overnight to evajorate the contemts to about 10 ml.
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Sel2  Juvelggment of Coleurs
o the extract, whose volune must mot exceed 14 ml., +4d 1 mi. C.28)
#1008 nitrovomiesalt, ond £ ge sodfum acetste (hydrsted). The letter
Moy conveniently be messured out in a £ inse by § ine Specimen tube. tir
the mixture with & glase plunger (mede by hesting ome end of a longth of
#lsse Tod to redehost snd pressing 1t verticully on am asbestos met) wntil
the salte are dlesoived. ith the plunger left i the Sude make up the
volune of the sclution with distilled water to just under 20 mle lsos
the tibe and eombents In @ etewn Vath to hest for § mimetes, remove 1%
from tho bath, 5dd 2 mle concentrated nitric seid and mix It in theveighly
#ith the plunger. leplsce the tube snd contents In the stesm bath for a
further two minites. Jemove them from the tth smd allow them %0 soad
‘, seressed from strong iight. Lift the plumger above the solution, risse
It w1th cold water and make wp the volume of sclutlem o 20 ml. Mix 1%
#Ath the plumger again wilch may them be discsrded. ifter 4 hours reed
he 1ight ebecrbtive pover of the sel:ticn in a Spekker idscrbtimmeter,
i using rectanguler ¢ emse celis of 2. mle espscity snd aa Iiford spectrum
Oreen fliter Nos 604s  Compare the resdings made with those show on s
standard curve made on the swme day by the use Of the sems resconts on
8 mle 2.8/ hydrostloric acid wnd 1f nitrle scl¢ comtsining known quantitios
of codalte
! The renge 1= from 0e5 ¥ $0 2040 Yo Coe
Blank determinations should be rum with esch bateh on 400 nle of
Zel; acetis selde

- &35, Zoagents reg.iveds
Concentrated nitrie seic ‘nalar.
Conconutrated hydroohlorie scld *

2B} scetic sefd .
wmmﬂuud;ﬂo
o8 nitrosoe —calt . A~

R T S S

“treng stundard cobslt sclitione leo mge wd.lmssmnmn.
Plate standard oodalt soliticn. % streng Co. solution dileted 1 = 1000 @ 3 ¥ Cou

-

por nl.
LPRe¥atis req ived:
2o Bres * internal,

graduated ot 20 mi, ; {3q)




Steam bath with stand to hold 30 test-tubes.
Vitreosil evaporating basins 70 ml. (20)
Glass plungers 7" x 5 mm. (30)

JAsgomonded_procedure.
It 1s most convenient to do 15 soils in a batch. A shaker which holds

20 bottles would include slso 8 duplicates snd 2 blanks in a series, making

a Sotal of 20 bottles. All blanks receive the same treatment as soils ineluding

‘l
all filtrations ete. Standards sll contain 6§ ml. 5.5/ hydrochloric plus

1f nitric scid. TRange as follows:
Y Co. 0 0eb o0 240 440 6.0 0840 100 12.0 14,0 Y Cou

Caleulation: 1.0 Y Co. in 10 g. soil,



OF ENGLAND AND WALES.

SOIL SURVEY

Serias NAME, . ...oomauimnnnmnsr s

PraE NG, e s

ST L N 1 S S e

Date of Collection.......ccoiverreeeeiennernnanens

Laboratory MNo.. ... .. conana nim o

COMNEY = s o v e i A i

Name of Collector..............ccccvvvvvenreenenes

1Date: of Repaebis Al | AVILWETL AL o bl i

Date of receipt of sample.......................

PHYSICAL DETERMINATIONS.

NOTE: 1. All percentages are calculated to oven-dry weight of samples (except for

items 19-23 inclusive).

2. Soils are re-carbonated after ignition in 11.

Horizon Number

27

26

28

1 | Stones in bulk
2 | Moisture 1000 - 1050C
3 | Coarse Sand
4 Fine Sand
: 6 | _C_Iay Ll s e B e B B T
......... 7_ _Cac03
8 | Sum of mechanical fractions
9 | Difference from 1009
10 Dlssowed chsmc]uded m(6) e
11 | Loss on ignition
12 Sticl&-}:oint m:.a.is.ture DRI S i —
13 Moistl.;fe equ.i\ln;alent pF3 -
14 Tru; e i S
15 A{pparentdenmy ’
16 Pore Space LR T
17 Moisture in saturated soil
18 Volume ;xpansic;n of”100 cc soil- .....
19 | pH glass electrode
2_0 pH ;l.._xinhydr.one ;Iectrode
21 | Ridgway colour air-dry
22 — pemx'dlzed
S 23 s atsmky-pomt I i o=, NS, Jhut o, s ety Jemm st
= B O O T
= T I o e e




CHEMICAL DETERMINATIONS.

Horizon Number

Total P,O4

19 Citric-soluble P,Og

)

IS

Nitrogen

Organic carbon

C/N ratio

CaCOg4

Exchangeable CaO mg. equiv.
per 100g.

o MgO 57

L3} Kzo e

= Na,O L

. MnO ”

Base-exchange capacity. mg. equiv.

Clay. SiO,

o A0,

" MgO

» P20g
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