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i Samples are received in murbered canvas bags contaliing about
. one kilogramms of soil in an imner polythene bag (NOTE I)s This ©
~ . immer beg preserves the canvas one from rotting and gtaining snd
Rk L keepR the sample in a moist field condition. 3 ' SRR
' The bag numbers are listed in a register book and the samples
“are given & register munbe ' - uged ughou
leboratory determinations.  The plece of origin, depth from which
samples came; enalyses to be done, and any ot

mation are noted.

The bags are opened, & gample of
for pH determination, and the remainde
sheets in wooden drying trays.
days) the samples are ground by

~ vardous grades: :
Greater than 10 MM «.e Stons

Between 2 and 10 mm .o Gravel : Ak
Tess than 2 mm ..+ Coarse sand to clay. =

S * _ The soil which passes the 2 mm sieve (hereafter referrad*%

Mfine soil®) is collected in a waxed cardboard carton (NOTE 3)
e, and the weight of each fraction is recorded.

=

" Recording and Reporting of Results

Although bound Laboratory books may be sa.fé
peporting and preserving results, the cyclostyled

. sheets used 'i._'ﬂ?. 5%

i routine work make & more efficient system for use

R . standardised methods. These sheets help to reduce mistakes which =
are often made during the transference of results from books to -
=iy ~ final compilation sheets. The forlscap size and thickmess of.

3 \ ~_ paper also make it easy to take two or three copies of the final

1 Canvas bags are 'aﬁou_t gn x 11" and polythené "oags about Sl
g x 12" in size. z (2

2 The grinding machine used is of the type developed by the
Rokhuia Agricultural Research Station, HNew Zealand. o -
Samples are put in cylinders made of perforated (2 mm :
holes) stainless steel plate. A pair of metal rollers of =
different diameters (about 13 & 1") are put inside and the -
cylinders pluced turning rollers. For pre ‘samples
o3 2T work such as trace element analysls, grinding

- for speo |
= 1;%&; wooden and/or agate mortars and nylon sieves

4 o vaxed candbound cartons hald about 500 g soil and wre.
~ used during the course of laboretory work. ~They facili-

'

ave kept for & fou




. hld j’"a asthod. Ju Assoc. Ofts A,grio.
2 :5! 21 MS} o S =7}

I-ea.o 'beu. mhese oan e ma.da frm g x 1"
Fest 3 with a hole blown in the bottom and &
. glass tuha gealed on to form an outlet. 4 polythene
bzmtbetap and glass jet provide accurate control of
_ the dropping rate. -A wooden rack serves to hnlﬁ a

~ row of these tubes for batch work. _ .

Flasks For each leaching tube in use the fnllowins -

- .. volumetric flasks are required: one 50 ml; -one 100 :

= A iy and one 200 ml. 250 ml Erlenmeyer flasks are SRS

R F e best suited for the versemate titrations as the Bl ie

AT e aoluticns fomathinlayerinwhioh it is aaayto :
. .see the end point.

B o
i

AR M _500 ml tall conical beakers are convenient
- for the precipitation oi' ba.rium sulpha.te and suhsa-
- quent evaporation.

_-_'(t} w Chlori&a i Triethanola.m:!ne. Dilute 90 _
BE " gommercial triethanolamine with about one litre
' Mtﬂled water and adjust to pH 8.1. This re-

: s about 280 to 300 ml of normal hydrochloric acid.
’i“-f"'- ke up to 2 litres and mix with 2 litres of a solution
. oantad.ningf 100 g of barium chloride. Protect from the

na-bm aio;d.dn Qf tho stmsphm durins GW‘&G&
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g reagent, Disaolva 50 g of 3
o ? gom@mmﬂphataammke
upwomhtm w:l.th distilled water.

" (e) ' Ammonium Acetate<Normal. Dilute 576 ml of acetic

acid 5.0, 1.055) to 5 Iitres and 540 ml of cone.
ammonia (S.G. 0.88) to 5 litres. Standarlise each by
diluting an aliquot 10 times and titrating against
standard alkalil or acid using methyl red as an indicator.
Adjust each to 2N and mix equal volumes., Then measure
the pH and adjust to 7 if necessary.

(£) Versenate<N/50. Dissolve 3.75 g of the disodium i
salt of ethylene-diamine-tetra-acetic acid in a litre

of distilled water, Standardise against sclutions of

standard Calcium, Magnesium and Barium.

(g) Ammonia Buffer for Magnesium Titration. Dissolve
67.5 g of ammonium chloride in water, add 570 ml of
conc. ammonia and dilute to 2 litres.

(h) Potassium Cyanide. Prepare 200 ml of a 3% solution,
(1) Sodium Hydroxide. Prepare 500 ml of a 20% solution. |

() cal-red Indicator for Calcium. Thoroughly mix 0.2

g of The solid Teagent with 20 g of finely ground sodium
chloride.

(k) Solochrome Black Indicator for esium. Thorough~
1y miX 0.1 g of indicator with 0.9 g of hydroxylamine
hydrochloride in a glass mortar and triturate with 20 ml
of methyl alcobol. Keep the solution in a refrigerator.
Prepare fresh solution from time to time.

1) chloric Acid 0.2§. Prepare 2 litres of approx.
2 N Ac se against sodium borate.

(m) Standard Calcium. Dissolve 10.009 g of pure dry
caleium carbonate in the minimum of hydrochloric acid
and make up to one litre. This solution contains 0.2
:d.niequivalents Ca per ml. '

(n) Stmdard sium. mssolve 2.132 g of pure mag-
nesium nimum of hydrochloric acid and
make up to one litre. Alternatively, dissolve 24.649
g of pure magnesium sulphate in one litre of water.
Both of these solutions contain 0.2 m. eq. Mg per ml.

(o) Buffer solution for Barium. Dissolve 8.25 g of
un oride of ammonia (S.0.0.88) and
* make up to 900 ml with carbon dioxide free water. Take

10 ml f this solution and transfer to a flask. Add

for barium). Titrate this with an appro:dmtely 108
versenate solution to the first pure blue end-point,
Add this titrated solution to the main bulk of the

romr aolutm m.‘.mksupto one litre.

M&l 0.1 g of ‘solochroms
(LO-60 degrees C),

_--.s ;

ek Tor z:mm. ‘oool, fllter and decest,, rejecting
residue.
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 hours and then wash with tap water. Boil again with conc, HC1 and

 leave overnight. Wash with tap water and then with distilled
water until free of chloride and dry the sand. It is convenient
to use a Buchner funnel during wasbing.

- %gla %Pticm. Grind the soil gently and pass through & 1 mm
sleve. Add any coarse material remaining on the sieve back to the
ground sample and mix thoroughly. Weigh 5 g of soil and mix with
10 g of sand, i R

__ ieves mt “fraction on the 30 ahsiow A
#-01 (grain size between I and 0.5mm). Discard the coarse and fine A
~ fractions. Boil the sand with conc. hydrochloric acid for 2

Filling leaching Tubes. Put chopped filter paper at the bottom of
the tube and cover with a disc of Waztman No.5 filtez paper (the
dise being cut to fit the tube exactly). Pour a little pure sand
into the tube and cover with another disc of filter paper. Add
the sample of soil mixed with sand (a long-stemmed filter funnel
facilitatea the transfer of the sample). Finish off with a thin
layer of sand and a disoc of filter paper, A plunger, made from a
glass rod with & rubber bung on the end is convenient for pushing
the filter papers into place.

g ng and Vashing, Add an accurate aliquot of 25 ml of
- solution (a) to the leaching tube and allow the sample to soak for

st half an hour. After draining, add 25 ml of solution (b), The

' _ latter aliquot need not be so very accurate. Adjust the leaching
rate to about 1 ml per minute., Wash with six approximately 10 m}
aliquots of distilled water and collect all the leachate in a

250 ml Erlenmeyer flask. Rinse the stem of the tube to remove any
barium solution.

Hydrogen Titration. Titrate the leachate with 0,2 N HC1 to a pale
rose colour, using 5 drops of mixed indicator. Titrate a mixture of
E 25m1 edch of solns. (a) & (b). From the difference between these
) re_a._g}ngs, the m.eq. Hydrogen in the soil can be calculated.

4 x the diff. in reading = m.eq.H/100g soil.

Separation of Barium. After the above titration, tranafer the
solution to a 500 ml conical beaker and reduce the volume to mbout
100 ml. Add 20 ml of 3 N HC1 (this helps to reduce co=-precipita=
tion of calcium with barium) and bring to the boil on a hot plate.
Add about 10 ml of solution (d) and after a few minutes remove the
flask from the hot plate and allow it to cool. Filter through a
Whatman No. 5 paper and wash three times with hot distilled water.
- Reduce the volume by evaporation and then make up to exactly 50
ml. Ca, Mg., K, and Na determinations are done on this solution.

Caleium Determination. Transfer a 5 ml aliquot to a 250 ml
Erlenmeyer flask, add 20 ml of water, 2 ml of 20% sodium hydroxide
and about 20 mg of indicator (j). Titrete with N/50 versenate,

- Take an aligquot of standard caleium solution and calculate the
versenate standardisation factor (V.S.F.).

On a 5 ml aliquot (equivalent to 0,5 g soil)
SRS N/50 vers. used (ml) x V.S,F. x 4 = m.eq, Ca/100g.

o S

% ium Determination, Transfer a 5 ml aliquot to a 250 m1 !

A of reagent (h), 10 ml of buffer solution (g)

_ _~ and 4 drops of indicator (k). Titrate with N/50 versenate.

& ldkewlse titrate an nliquot of standard magnesium solution and

. caleulate the vercenate mtandardisation factor (wiidh mdy-be
Aiff from that found with the paloium titratien).

e of versenate used in the caleium titration
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¢ photometry uttimasmmmlutimcon- e e

eq. mm to give. maximum scale deflection. (1 m. TS [l

s equal to 39.1 ppm). | RS s

‘As for potassium. Set a ntanda.rd cont-a:lrﬁng 2 m.eq./ G e Oy
o give maximum scale deflection and dilute the unknown . SN
solut.‘..on if necessary. ( 2 m.eq/litre is equal to L6 ppm.) s e
nge Capecity. Leach out the barium in the soil by ST
1 allquots of N ammonium acetate and collect the SRR Rl
wneomnuk Make up to the mark and transfer a *‘;%

- S nil al:lquo‘b ‘hb a 250 ml Erlenmeyer flask. Add 10 ml of buffer Lo A
~ Solution (o), L drops of indicetor (p) and titrate with N/50 :
‘versenate. Use a standard solution of barium to determine the - RN SN
. versenate standardisation factor (which should be the same as Sl
_‘lah&b o:f menesim) and calculate as follows:- ar ol
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CARBON - Walkley and Black Method
Ment »

(a) N Potassium dichromate. Dissolve L9.0L g. of KpCrs0, in

water and dilute to one litde,
(b) Sulphuric acid, Not less than 96 per cent strength.
(¢) FPhosphoric acid. 85 per cent strength.

(d) Diphenylamine. ~ Dissolve 0.5 g diphenylamine in a mixture
of 100 ml cone. sulphuric acid and 20 ml water.

(e) N Ferrous sulphate. Dissolve 278.0 g of FeSO).7Hp0 in distilled
water, add 15 ml of concentrated sulphuric scid and
dilute to 1 litre. Standardise by titrating
against 10.5 ml of N potassium dichromate as
described below. The ferrous sulphate solution
should be standardised at least once a week.

Method. The soil sample should be ground to pass a 60 mesh screen and
sufficient soil for both carbon and nitrogen determinations should ba
prepared. Weigh' out 2 g of soil (or enough to contain between 10 and
25 @g of organic carbon) and place in a 500 ml Erlenmeyer flask. Add
10 ml of N potassium dichromate followed by 20 ml of concentrated
sulphurie acid. GShake by hand for one mirute and leave the flask to
stand for 30 mimutes., Then add 200 ml water, 10 ml of phosphoric acid
and 1 ml of diphenylamine indicator solution. Titrate with ferrous
sulphate until the sclution is purple or blue. A magnetic stirrer is
useful during titration. Continue to add the ferrous sulphate in small
lots of about 0.5 ml until the colour changes to green. Then add 0.5
ml of N potassium dichromate and add ferrous sulphate drop by drop until
the last trace of blue colour disappears. If more than 8 ml of the 10
ml of potassium dichromate originally taken have been reduced during
the digestion, repeat the determination using a emaller quantity of soil.

culation, One ml of N potassium dichromate is equivalent to 3 mg
of ¢ . e amount of carbon oxldised, expressed as percentage of
the soil is therefore given by the expression:

V1 - V2 x 0.3 x 100, Where V1 = volume of N potassium dichromate
Vo = " m N ferrcus sulphate
and W = welght of soil taken.

Multiply the result by the conventional factor 1.724 to obtain the per-
centage of organic matter.

NOTES:

% 7% Gri.rdir%om sleving the soil is done quickly and sufficlently fine
by using a mesh sieve, This ground soil should be oven-dried and
kept in a closed container., Enough soil should be ground for the
Carbon, Nitrogen and Phosphorus determinations. The welght of soil to
be taken for carbon depends on the carbon content and this can be
Judged to some extent by the colour of the soil and/or the loss on
ignition (see Note 2).

Weight to be taken

Normal soil 2.0
Dark L 1.0 g
Black " 0.5 g

- If loss on ignition has been determined the weight of soll to be
for C determination can be calculated as follows:i~
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CHLORIDE DETERMINATION

Reagentas (a) Silver nitrate., lissolve 3.398 g Agli0; in distilled water
®) and make up to 1 1itr® to get N/50 solutions

(b) Sodium carbonate - app:;‘ox- /20 solution.
(¢) Sulphuric acid = " "
(d) Fhenolphthalein = 1% solution.

(e) Potassium chromste indicator. Dissolve about 5 g KzCrQy in
80 ml water and add saturated AGHC); solution dropwise with
stirring until a permanent red precipitate is produced.
Filter and rilute the solution to 100 ml.

JHethod

After measuring the conductivity of the soil suspsnsion, filter
and collect the filtrate. If this is turbid filter again and, if the
turbitity persists, ascidify tle solution slightly with a few drope of
nitric acid, stir and allow to stand for 10 to 15 minutes, then filter
through No.2 or Ho.5 hatman paper.

. Tranafer an aliquot of tha filtrate to & white porcelain basin
" (the size of the aliquot will depend on the chiloride content and this cen

be estimated approximately from the conductivits reading - see table
below). Add 1 drop of phenolphthalein solution and adjust the pH to 8.2
with either sodium carbonate or sulphuric acid, (Note 1) just colourless
to the indicator. If & precipitate (usually iron) is obtained filter it
off, Add one ml of chromate indicator and titrate with standard silver
nitrate solution until the {irst permanent red coloration appears. Place
& magnetic stirring bar in the solution and do the titration on a magnetio
stirrer to obtain rapid mixing of the solutions and a clear indication of
the end-point.

Do a blank titration with the same volume of chloride free distilled
water and substract this from the reading.

Calculation With a soil/solution ratic of 1:5 =

A x 10 amillisquivalents chleride per 100g ®oil
B

where A = number of ml N/50 Agho3 used
B = number of ml aliquot taken
Estimation of the Aligquot to be taken

Conduotivity Aliquot Conductivity Aliquot
500 20 4,000 10) (of ext.
1,000 10 6,000 5) dil. x 10)
1,500 5 12,000 10) (of ext.
S'Om 10 (of axt. 17.000 5 d.ilo x 50)

dil. x 5)

Note 1. TFiltrates from lalayan soils are usually acid end will
reguire the addition of sodium carbomate solution. Add this
until a pink solour appears and then discharge thia by
adding one drop of sulphuric acid.
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CONDUCTIVITY

Apparatus,
(a) Conduetivity Dridge.

(v) Vide mouthed bottles for use in shaking machine and into which
thie electrode cell can be dipped directly.

FProcedure

Weigh 20 g samples of fine soil and transfer to 250 ml wide
mouthed bottles. Add 100 ml of distilled water (of conductivity
lesa than 3.0 x 1 mhos.) and shake for one hour in an end-over-end

ghaker. Allow to stand for one hour befure measuring the resistance
by dipping the cell directly into the suspension.

Caloulation

“The cell conatent (J) = the specific ognductance (x) mltiplied
by the measured resistance in ohms (R), At 30°C K = 0,001552 for 5
0,018 potassium chloride solution.
« o J = 0,00155 x R.
mmoﬁﬂty of the soil suspension 18 given by the expresslon:

£pg =J  (sbon/on) = 3 x 205 (ahos x 10%)
B:c] Rs

Multiply Kpo by a factor to convert to “25"
Tamps °C. Correction fa‘lntﬂ

25 1.000
26 0.979
28 0.941
30 0.906

After using the oell, rinse it and leave immersed in distilled water.

If the suapension gives a cmmtivit{lrudina of over 200 whoa
o 10'5. filter and do the determinations of chlorides and sulphates.

HOTE:

The conduotivity water oan be stored in an aspirator bottle
with a wide-mouthed outlet and a similar arrangement to that in the
postasajum determination used to add the 100 ml aliquots of water to
tha soil,
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MOISTURE CONTENT

Awtus. Glaged silica basins measuring 52 by L2 by 18 mm are
of a convenlent size and their rectangular shape gives a closer
packing inside ovens and furnaces than is obtained with circular
basins.

Procedure. Weigh a 10 g sample of fine soil into a basin and dry

In an oven at 105°C for five hours. Cool the basin in a desiccator,
weigh end calculate the percentage moisture on the air-dry basis.
Calculate the Moisture Factor and use this to multiply results obtained
on air-dry scil.

1053 ON IGNITION

Procedure, Take the basin with the oven-dry sample from moisture
determination and transfer it to a muffle furnace. Raise the
temperature to 750°C and maintain at this level for one hour. Do
not open the door of the furnace during this time, otherwise the
'  organde matter (of peaty soils especially) might burn off with a
_+_.e=e === " pudden flare resulting in loss of the sample. Allow the furnace to
O—tig o cool down and then transfer the basin to a desicoator. When cool,
= : 2 2. weigh and calculate the result on the oven-dry basis.

NOTES:

1. Rectangular shaped glaged silica basins are convenient for
packing inside ovens and furnaces. They should be numbered per-
manently and & record kept of their weights, which do not vary much
with use. Weighings should be done to the second decimal place and
the welghts of the basins checked weekly. The soll sample should be
weighed out separately and then transferred to a basin. Examples of
calculations are given below:

Weight of basin plus moist soil ... 30.9 g
L " " oven-dry " ... 28,84
" " molsturé in soll sample ... 2.12
LA APt e 0

LT Molsture = 21.2 per cent

= | =g Weight of basin plus oven-dry soil ... 28.84 g
LN " # jgnited soil N 27.24
Loss on ignition is 1.60
Weight of oven-dry soil N 7.08

Ioss on Ignition = 1.6 x 100 = 20.3 per gent
T.88

2, The following arbitrary classification is used:-

Samples with over 65 por cont loss om ignition wro classificd as Poat.
" " between 55 & 35 o " " " " Muck.
" " less tm 35 L L} " - " n - "
Minoral Soil.

1%
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MECHANICAL ANALYSTS ~ Bowyoucos Hydrometer Method.

Apparatus and Chemicals. SO

(a) A "Horlicks" type disperser with cups fitted with baffle plates.
The stirring paddle becomes worn with use (especially with sandy
soils) but spares can be eagily made and the paddle should ba
replaced at frequent intervals,

(b) A Soil Colloids Hydrometer.

(s) Hydrometer cylinders about 2% inches in diameter and 17 inchea tall
marked at the 1130 ml levels

(d) Tetron - as a dispersant. (Manufactured by Albright & Wilson Ltd.)

Procedure, Samples with a loss on ignition of over 35 per cent are
umckwwtlndmmmicummuhdmaon

Weigh a 50 g sample of fine mineral soil, place in a 500 ml beaker,
add a 1ittle water (distilled water need not be used) and 5 ml of LO vol.
ﬁzgmmmuiﬂetatmw;.mpupmwmmﬂ, stir

allow to stand over-night. If the sample has a loss on ignition of
:w'zsmomtaddmoxtrnlOnlorhOvohmlvdrogmparoﬁdemd

on a water bath or asbestos covered hot-plate for an hour or until
no more frothing ocours. Add further aliquots of hydrogen peroxide if
necessary, then top up to 200 ml, stir and allow to stand over-uight.
thelosamimtionormmplaismsthnnls
mmmmmummmormgmmmarmmmm
gurfaes of the water in the beaker. This organic matter tends to cbscura
mmmmmmremsmmmmmmmuadum

Add 3 g of powder Tetron, stir transfer the soll to a dispersion
cup, and £i11 with water to about inches from the top. Stir the
contents with the dispersing unit for § minmutes in the case of sandy
goils and 10 minutes for all others except those which are very
girticuﬁ;todiapme; such soils should be stirred for 15 or even
0 mimtes.

Pour the soil into & cylinder, wash out all the soil into the
uyli-ndormdtﬂlitupﬂthnmtothemommkuththsmo-
moter in it. Remove the hydrometer, place the dry palm of the hand over
the mouth of the cylinder and shake the contefits.vigorously, turning
the ‘nylinder upside down a few times (Note 3):'Place the cylinder on &
bench, noto the time, and take the first hydrometer reading after L
mimites, Remove the hydrometer and take the reading after two hours.

Decant as mish as possible of the clay and silt suspension taldng
care not to lose any of the sand fraction. Transfer the residue to a
§00 ml tall beaker which is marked at 10 cm height. Fill to the mark
with water (tap water may be used), stir and allow to stand for 8 minutes
after the 1iquid motion has stopped. Siphon off about 75 per cent of the
suspension and repeat this procedure, gradually reducing the time of

~ standing to L mimutes until a negligible amount of clay and silt remains.

Transfer the sand to a porcelain dish and dry in an oven for 2 hours.
Separate the coarse and fine sands by sieving through 70 mesh and wéigh

Galculation. If the hydrometer was calibrated in soil suspensions at
TTOF & bemperature correction, which is only approximate, must be
Snoluded. For every 1°F above 67°F add 0.2 hydrometer unit, In Malays,
the suspension temperature seldom varies more than between 80°F and 82°F
and & constant ocorrection factor of plus 3 units can be used without
serdous error. The moisture content of the soil must be taken into

- acoount when converting hydrometer readings into percentages of clay

or clay plus silt.
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Taylor Soil PERCENTAGE SOIL MOISTURE

Colloid

Hydrometer -

Reading 1 2 3 N g 6 7 8 9 10

-2 2 2 2 2 2 2 2 2 2 2
-1 L y h L h k k L i L
0 6 6 6 6 6 6 6 7 7 7
1 8 8 8 8 8 g 9 9 9 9
2 ROS A0 T 10+ =y e s ey 3% 1
3 12 12 s 12 13 13 13 13 13 13
L su e Ve VISR (it Lo R s © Sty b 5 e 1, 15
5 5 a3 Iy e € i | [ceies n Sl y (i S 1 18
6 3B E=ngencijgsqelitigg s gghi a8 o 4 g 20
=7 2B iy =i oy Y Lo fi=se ot gy ST gL (T 93" “i95 22
B SO SO Sy agt Sopad s STt SalESEig) SSioh 25
9 Shfarsons Tiae 3L pesaliagBRRiagil Jogthe ph i Lol 27
10 26 27 27 27 27 28 28 28 28 29
11 B Sy oy e K A L S e o L i 3
12 A S = SAEm T ) AEiagrAibaans Ay 98 33
13 T L LI & Sl s g R | (e | (. 35
1 TR e RS =S ST e v e A 38
15 b0 8 FORERREY ST NS Ry DAt ST Ry L g 1y Lo
16 fninggll agreiafigs SIRGT el CURY T G ORY C g L2
17 o la L k2 k2 k2 L3 L3 Lk L5
18 k2 L3 b3 Wy W L5 L5 L6 L6 L7
19 By LS L5 L6 L6 LT L7 W8 L8 L9
20 W7 K7 L7 4B LB L9 49 S0 50 Sl

et LSRR e GotE SRy (Fesa i ine ¥ s HES 53
22 5L 51— 521 sac gy .53 8- -8} -~ 5§ 55
23 SAEh Sy . i ShERUBRS 55 o 86 K7- BT 57
2l Bl -85 - o6 - SRSl 6FS 0. o9 BRTE 89 69 60
25 [y et A e, S ISR Sl e & 62
26 59 59 60 60 61 62 62 63 6L 65
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29 85 8% B6 S 67="8R 68 69 0. N0 71
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NITROGEN

Apparstus. (a) Markham distillation unit - see diagram
Ebi Digestion stand
¢

Test Tubes 7" x 1" for digesting samples
Reagents, (Use A.R. wherever possible).

(a) Catalyst tablets: 20 parts potassium sulphate ) 0.2 &
s " _ copper sulphate of mixture 2
1 n  gelenium (pure) per tablet.

p (b) Sodium hydroxide 50 per cent solution.
(c) Sul ¢ acid Nitrogen free

(d) Boric acid 2 per cent solution

(e) Sulphuric acid Made to N/70 strength.

(£) Mixed indicator = Mixed 5 parts of 0.1 per cent bromocresocl
green in 95 per cent ethyl alcohol, with
10 parts of 0.1 per cent methyl red in 95
per cent alcchol, %

Msthod Weigh out a 1 g sample of fine soil ground to pass a 60 mesh
sleve and oven dried and place in a 7" x 1" test tube. A smaller sample
of 0.2 g or less of peat or other soils high in nitrogen should be
taken. Add one catalyst tablet and a few drops of distilled water to
wet the soil and leave for half an hour, Then add § ml of concentrated
sulphuric acid and two glass beads (to prevent bumping during digestion).
Heat the mixture, gradually increasing the temperature until it is
boiling vigorously and contimue the digestion for one hour after the
solution turne milky white. Cool and make up to 50 ml with water in

a test tube (graduated at 50 ml). Take a 10 ml aliquot and estimate the
ammonia content in the Markham apparatus.

NOTE3

It is usual to take 1.0 g of soil for analysis but if the sodl is
peaty only 0.2 g should be taken and if the soll has a high loss on
ignition, only 0.5 g. The 5 ml aliquots of sulphuric acid can be
added from a fast flowing pipette (using a rubber bulb to suck up the
acid - pot the mouth) or from a cut-off 5 ml. tuld gipotte (i.e. with
the stem removed to give a delivery volume of about 5 ml). A Kipp's
pipette can be used to deliver the 5 ml aliquot of water and test
tubes marked at the 50 ml level are sufficiently accurate for making
up the solution to volume. Fast flowing pipettes can be used to add
water, sodium hydroxide (use a suction bulb) and boric acid.
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‘Distillation Procedure

Open screw-clip B and remove plug A., Wash the aliquot of
digest into’ the distillation flask D with 2 or 3 jets of distilled
water through the funnel C. Replace the plug A and pour 10 ml
50 per cent sodium bhydroxide into the furmel C. Place a bunsen burner
under the flask serving as a steam generator and comnect the steam
supply to the top of D by a short rubber tube. When steam is evolved,
close B and 1ift A slightly, letting the strong soda flow into the
digest. Wash C with a little water and replace i. If necessary, add
more soda until there 1s an excess (an excess is indicated when the
digest turns black). Distll and collect the distillate in 10 ml borie
acid in a 50 ml Erlenmsyer flask. When dealing with small quantities
of ammonia it is undesirable to dip the tip of the condenser in the
acid. No lose can be detected and therefore washing and subsequent
inorease in wvolume is avolded. Practically complete recovery of
ammonia is obtained in B ml of distillate and it 1s both wmecessary
5 undesirable to collect more than 10 ml (this can be collesbed in
i mimutes distillation). The temperature of the distillate should
! not be above LO°C. After completing the distillation, remove the
| . burner and the liquid in D automatically flushes out through E.
_Pour distilled water into C and thus wash out D and then open 4 and
B and run off the liquid in D.

In order to wash out the apparatus thoroughly, first flush out
the digest from D then mdd 25 ml water to D (through C). Insert plug
A and close B. Replace burner under steam supply flask and distil
for 2 to 3 minutes. Remove the burner and at once insert the tip of
the condenser in a flask of distilled water. The water will be
- sucked back into D and the liquid can then be drained out through E.

Titrate the distillate with N/70 sulphuric acid, adding two drops
of indicator. Do a blank determination with every batch of unknowns
and subtract this reading from each determination.

Caleulation. 1 ml of N/70 HyS0, = 0.2 mg N.

Markham Apparatus for Micro - Kjeldahl Distillation.
! (0allenkamp.  Cat. No. NE-650)







EP% Pye tropicalised pH meter with wick type refemo
(No. 11161) and spear type glass electrode (No. 11128).

i'roeadura TakelOgafaailorawlmoftruhaoﬂmtch
= tes to 10 g and place it in a 100 ml beaker or plastic
;, ,,ﬂ,wp Add 25 ml of distilled water and allow the sample to stand
. for two hours or over-night. After thoroughly stirring the sample
~ with & rubber tipped glass rod measure the pH by inserting the
mtmdaammutmmbemrmsmmmu

ol

Va3 e eply

it . General Mmmwgshfmtmmmmmm
e . readings. Check the setting of the instrument with buffer solutions
L (pﬂ39|nd6.)bnfm,duringarﬂnttlnendoruaeriasorrudjnga
; Make sure that the solution in the reference electrode is saturated

with potassium chloride. When not in use leave the electrodes immersed
in a beaker of distilled water.

1. The sample of fresh soil should be taken to represent the whole
. bulk of the soil sample and it is preferable to take a volume rather
than a weight for this determination. For this purpose a special

. tube sampler can be used. For all other determinations a weight of

i
T S

.2, The portion of soil is placed in a beaker or plastic cup and
25 il of distilled water added. Some method for the automatic
 deldivery of this volume should be used. A battery of automatic
. pipettes is suitable but cheaper and more rapid set-ups can be
. devised. Units of five plastic beakers mounted on a baseboard are
. convenient assemblies which help to eliminate unnecessary manual
. . _movements and thus speed up, the determinatlion.

3. The soil plus water can be allowed to stand over-night before

and the pH. This is especially useful with clay

i solls as even the hardest lumps break down in this way and a smooth
' - suspension is obtained easily.

ey B .
k. The pH meter should be set carefully to zero and two standard
buffers; these buffers should be freshly prepared every fortnight.

i The meter should remain constant throughout a series of readings
=y . but the buffers should be checked aeeutonﬂ.ly and thm should be
% n;&ndmkatthlead...__i_. i

* The most common faults with the Pye pH meter are:

- (a) Unsaturated reference electrode. There should be
Thae-id- s an excess of KCl crystals and the electrode should
5 ey e be inverted to make sure that the solutdon is
5 == saturated.

h (‘b) '_ Cracked w gan electrode. A generous aupp];
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=
=3

3

55

LREER LR

T Y T R




- 55 =

> % - BASTLY SOLUBLE - METHOD 4
i s Us¥s & LUTUyTs 00 cience 6k, 103)

Reagents. . (Use A.R. vherever possible)

(a)+ Extracting Solution. Mix 100 ml of N hydrochloric scid with 30 ml
. of N ammonium fluoride and dilute to one litre.
Adjust the pH to 1.8 and store the sclution
in a polythene bottle (after a few weeks the
solution loses strength when stored in glass).
The pH should be tested at fortnightly
intervals and adjusted if necessary.

(b) Molybdate Solution. Dissolve 25 g of ammonium molybdate in 300 ml
of warm distilled water (temperature not
_exceeding 50°C). Filter and, after cooling,
add 200 ml of distilled water and 500 ml of
20 N sulphurie acid.

(¢) Stannous Chloride. Dissolve 2.5 g of starmous chloride in 10 ml
of concentrated hydrochloric acid and dilute

to 100 ml with distilled water. Prepare
fresh solution every second day. A stock
golution of stannous chloride in concentrated
hydrochloric acid will keep for at least two
weeks and can be diluted as required.
(Dissolve 12.5 g in 50 ml HC1). This saves
time if analyses are done daily.

Method Weigh out 2 g of oven-dry 60 mesh sieved soil,
PTace in a test tube and add 20 ml of solution (a), Shake for 1 mimte
(see Note 2), allow to stand 2 minutes and then filter through a No. 2
Whatman paper. Take a 10 ml aliquot from the filtrate and add 2 ml of
solution (b). Make the volums up to about L% ml with distilled water,
add 0.4 ml of solution (¢) and shake once before diluting to 50 ml. Shake
well 'xun:ndmullw solour to develop for 15 mirutes and then measure the

t .

Preparation of Standard Oraph.

Phosphorus Standard. Either (2) Dissolve 0.219L g of potassium

gen sphate (KHZ.PO&} in distilled water and dilute to one litre.
Take a 20 ml sliquot and dilute to £00 ml, 5 ml of this final solution
contain 0.01 mg of phosphorus, or

(b) Dissolve 0.2131 g of ammonium monohydrogen
phosphate (NHL)2HPOy in distilled water and make up to one litre. Take
a 20 ml sliquot and dilute to 500 ml. 5 ml of this final solution
contain 0.01 mg of phosphorus.

Method Take aliquots of the standard solution of
Phosphorus containing 0.005, 0.01, ete., up to 0.06 mg of P and tranafer
%o 50 ml volumetric flasks, Take 20 ml aliquots of extracting solutdion
(a), filter through Whatman No. S papers, take 10 ml aliquots and
tmwarthmwtmnaakammmthaamardmhumn. Add 2 ml
of solutlion ?:) and distilled water to approximately 45 ml. Add 0.4 md
of solution (¢), shake once, and then dilute to 50 ml, shake well and
allow colour to develop for 15 mimutes, measure the extinction and plot
& standard greph. thorwmeumaqummmta

of the slope of the graph.

= Two or three standard solutions should be

5 mmbm'swrkinordertouhecktlwpositd.onnfthelim.
" With variations in reagents (e.g. stamnous chloride) the position of the

1ine may chenge a little but the slope should remain the same.
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' test tubes, Simultaneous additions
; the soil samples. After carrying
: . the soil extracts are filtered and can be _
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PHOSPHORUS - EASTLY SOLUBLE - METHOD B.
REAGENTS
'_'”_ )
ey M% solution. Propare 2N sodium chloride and 0.2N
oric acid and mix equal volumes of each solutien.

(b) N n_hloric acid
: (e) +0.1N Sodium h de
“(a)y Bod:lun chloride

TS X! ‘{s.)- chloi-uml acid solution. Dissolve 15 g ammonium
3 1 T ] water, add 350 ml of about
- 10 N hydrochloric 2cid and make up to one litre,

= .. .(£) Stamous chloride, Dissolve 12.5 g stamous chloride in
S ! IO mL concentrated hydrochloric mcid. Take § ml of this
et = _‘. = solution and dilute to 50 ml.

-_.m-._ H’eiah out 2 g of alr dry (60 mesh sieved) soil and transfer to
| @& Vhatman No. 42 filter paper in a funnel. Leach with 25 ml of reagent
E (a) and allow to drain. Transfer the soil plus filter paper to a 250 ml
. Erlenmeyer flask and add 100 ml of reagent (o). Cover the flask with a
~‘clock glass and digest on a steam-bath with occasional agitation at 15
mimute intervals for one hour.

Remove the flask end add 0.5 g sodium chloride (use a volume
measure) to assist flocoulation. Allow to stand for an hour and then
filter through No. 2 paper, discarding the first fow mill{litres. Collect
about 50 ml filtrate in a test tube. When cool, pipette out a 25 mL
aliquot and acidify with 5 ml N hydrochlorie acid (3). Allow to stand
for about one hour to flocoulate organic matter and then filter, dis-
carding the first few millilitres.

Transfer a 10 ml aliquot to a test tube graduated at 49.6 ml. Add
10 ml of reagent (e) (from an automatic pipette) and then distilled water
: to the mark. Pipette O.L ml of reagent (f) into the tube, stopper and
2 , shake well. Take the reading in a colorimeter exactly 10 minutes after
i ; adding the stannous chloride. Compare the reading with a standard graph
: of 0 to 60 ug P in 50 ml (maxirmum concentration 1.2 p.p.m. P)

; NOTES:
iz 1. Prepare standard phosphorus solution and graph as outlined in method
; A (Basily Soluble Phosphorus Determination).

2. A special cover can be made for the steam bath to take 20 flasks at
‘.m.

3. m procedure oan be speaded up at this stage by using old burettes
(or 25 ml ones) with a filtering plug of cotton wool at the bottom.

Tm.t 25 ml aliquot to the burette, add 5 ml acid, shake and allow
f to gtand for mm Run off the first few millilitres and thon measure
jl 2 ;’t{mm ml (from the graduated range).
B = it r readings mist be taken at an exact time after adding the

 mceuracy being considered urimportant (in scil analysis). Test tubes of
-~ the correct sige can be placed directly into the tube compartment of &
Colorimeter or the solution sucked directly into the imlet tube of

: i o= ig M tubes can be used instead of volumetric flasks, the loss of
Fisher
| = Musr.:uoo,

e AU Ly
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POTASSIUM - EASILY SOLUBLE

Weigh a 10 g sample of fine soil and transfer to a 250 ml shaking
bottle (half-pint milk bottles are of a convenient size and shape). Add
100 ml of N/2 acetic acid and shake in an end-over-end shaker for one

. hour. Filter the suspension through a suitable paper (Whatman No. 2

or Postlip 633A) and measure the concentration of potassium in the filtrate
by means of a flame photometer.

Batch .

The determination 1s speeded up by using units of five bottles
mounted in a frame which can be clipped directly on to the shaking machine.
Aftor shaking, the unit can be removed and the filtration step done
quickly by simultaneously filling five filter funnels.

Flame Photometer.

Adjust the instrument with distilled water to read zero and a
standard solution containing 50 p.p.m.K to give maximum deflection. Check
the standard graph with standard solution of varlous concentrations. Take
the reading of an unknown solution and check zero and maximm every five
readings.

NOTE:

Units of five tubes can be made, each holding 100 ml so that the
extracting solution can be added simmltanecusly and quickly to the
shaldng bottles.
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SULFHATE TET RITNATION,

Take an aliquot of the filtered solution (see chloride
-determination) and add 2 ml of concentrated HCL, Heat to boiling and
precipitate sulphate by adding 5 ml of 5 per cent barium chloride
solution (e great excess of BaCl, should be avoided if possible other=
wise subsequent washing to get rid of chloride will be time~-consuming ).
Keep the solution boiling gently for five minutes and then allow to
stand over-night, Filter off the precipitate through e Whatman No, 42
paper and test the filtrate by adding a little harium chloride solutian.
If there is a precipitate, repeat the former procedure and add to the
precipitate already collscted. Otherwise, wash the precipitate until
= the filtrate gives only a faint chloride test. Do not wash too much
otherwise sulphate will be lost.

4 ; Place the filter paper in an ignited and weighed silica crucible,
. { heat on a porcelain triangle with a small flame until dry, and slowly

: raise the temperature until the paper begins to char. The 1id of the
orucible should be slipped to one side to allow free access of air.

When charring is complete, place the crucible (with 1id on) in a

b muffle furnace, raise the temperature to 750°C for half an hour, cool
in a desicoator and weigh. Ignite again for ten minutes and check for
constant weight.

Calculation.

On 1:5 soil: water extract:-

Wt, of BaSO x 206 = per cent sulphate in the soil
Aliquot (ml
Conductivity Approx. m.%. Aliguot
504 +

500 4 25
1,000 g - 10
1,500 15 5
3,000 25 25 (of ext.

K 6,000 50 10 dil. x 5)

12,000 100 5 A

If the chloride content is known, allowance can be made
for it when estimating the aliquot to ba taken for sulphate determination.
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