


DETERMINATION OF SOLURBLLE ASIH IN PLANT MATERIALL

steam-hath, transtferred to the electric muffle to drv for another (5
minutes at 300-350° (!, allowed to cool in a desiceator and weighed.
The difference between this weight and that for total ash givex the
weight for soluble ash.

C. XPERIMENTAL,
(a) Decomposition of Plant Silicates and rendering Silica Tnsoluble.

In order to test the veliability of the process of decomposing
silicates in the ash of plant material with concentrated T 1 and of
the procedure for vendering (he silica precipitated insoluble in the
routine procedure described above, resulis thus obtaimed were com-
pared with the figures obtained by treating the ash of the same
specimen according to the method employved by Treadwell and ITall
(1924) for the analysix of stlicates decomposed hy oeider Briefly,
the powdered silicate is decomposed with 50 c.c. 3 ('l on the
steam-bath, evaporated and heated for at least one hour ar 120° (€.
m a closet {o dehydrate the silica.  The insoluble residues were 1n
each case dried at 300-350° (", TIn the table below average perceniages
obtained for the soluble ash of each of three different plant specimens
are presenied.

TABLYE 1.

|
l

Plant Specimen Soluble Ash. ‘ Soluble Ash.
o ik ’ Treadwell & Hall | Routine Method.
- - - T . | - _
. Green grass....... ... oL G-32 624
200 GTeCen Urass. . .ov. oot 6-90 680
3. Busho.o.o.oooooioioi ‘ 7-10 707

by Diying the Insoluble Residue.

According to Mellor 1922) xilica retarus about 3 per cent. of
water when dried at 3000 €., the anhydrous compound heing obtained
only when heated to 5002 (' Admittedly, then, the silica 1 the
insoluble residue is not completely dehydrated in the routine pro-
cedure described. THowever, a more serious errvor ix iniroduced by
simply dgniting the insoluble vesidue together with the filler ot
500° €. and computing the soluble ash figuwre from the weight of 2
residue thus obiained and the weight of the original ash, becuuse
after the soluble moterial has been leached out any vesidual carboua-
ceous material will veadily ignite at H00° (. In the case of old
mature grasses and the leaves of hushes a negligible amount 4 carbon
15 left over in the ash when ignited for 2 hours at 450° (', owever,
this does not apply to green grasses. Iven if igunited at higher
temperatures where there is danger of volatilizing alkali chiovides,
ele., a considerable amount of carbon remains with the ash. This
carbon does not. however. seriously interfere with the guantitative
extraction of the soluble ash us ix apparent from Table 3 further on
in this paper. but, if the insoluble residue is ignited at 500° C. this
residual ecarbon will be included with the figure for soluble ash.
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DEYERMINATION OF SOLUBLE ASH IN PLANT MATERIAL.

Such a procedure is obviously impracticable where tsands
of pasture samples from all over the country have to be ¢ . with
at one central station. At the same time, if the figures for indi-
vidual inorganic constituents as otbained by Woodman for worm
casts can be taken as a eriterion, and if, prior to grinding, pasture
samples are handled in such a way as to reduce adhering soil particles
to a minimum (3 per cent. and less), the effect of soil contamination
on the analytical results will be insignificant.

Without volatilizing silica hydrochloric =<id extracts of in-
soluble residues after they had been ignited ave, however, been
prepared and some of the constituents determined. In Table 3 below
the soluble ash figures from first and second extractions tog~ther with
values for some individual constituents in first and se~~n exfracts
are tabulated. Values for silica are included and a figures are
given as percentages of the original dry plant material.

TABI 3.
o Ext Solubl o
Xirac- 16} e - - e
J o o P,0,. Ca0. K,0. | Na,0. Silica.
\ \ ! ~
1 Ist ‘ 14-43 ‘ 0-1179 ‘ 5552 — 2-220
- | — — | 1-44
2nd..... 0-08 ‘ 0-0006 J 0-032 — 0-034
2 1st.. 620 0-20 \ 1-02 2-51 0-33
/ ‘ — 557
2nd..... 0-094 0-002 0007 0-014 0-002
3 Ist . ‘ 6-89 041 0-76 356 0-17
w S R S 4-30
ond..... 0059 0-003 0-005 0-002 0-001
4 Ist...... ‘ 456 0-970 1-00 0-71 1-08
4-25
2nd..... ‘ 0-047 0-003 0-005 0-0158 0-026
5 Lst. ‘ 6-40 ‘ 0-972 1-60 1-98 0-028
‘ 1 — — 356
2nd..... 0-072 . 0-005 0-007 | 0-0036 [ trace |

A consideration of the figures in  able 3 proves conclusively that
for routine purposes the method for preparing the extracts for the
determination of inorganic constituents in plant ash as describe in
this paper is highly satisfactory. The error introduced by ignoring
the additional quantities of individual constituents vyielded by a
second extraction of the insoluble residue is negligible.

D. CoxcrLuning REMARKS.

The nature and quantity of ground plant materi: incinerated
for the preparation of the extract and the determinasion of the
soluble ash largely determine the efficiency with which the acid-
soluble fraction of the ash is recovered by filtering and washing to
100 c.e. A small quantity of material means less salts to be ~~ched

from the filter and this in turn will ensure a more thorough ng
with the limited volume of wash water. (See Treadwell and )
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G. LOUW.

An additional advantage in using abouvt 6 gm. instead « -

mately 10 gm. of material as directe by  ian and van der 1
(1931) is that larger aliquots of the exiract may be used e
determination of sodium, calcium and magnesium. It was pointed
out by Louw (1933) that the concentration stassium in a  nt
exiract limits the aliquot allowable for the ct determination of
sodium. In some cases aliquots as low as 0-2 c.c. ha be

Althoueh the actual amount of sodium present in a T

from the extract prepared by Incinerating about 6 gm. m
will be the same, the possible ervor through pipetting v smali
volumes is eliminated. With regard to the micro-determination of
ium and magnesium the actual conceniration of these constitmants
1n the extract limits the volume of the ~liquot permissable. '
about 10 gm. of plant material is use for the preparation 1€
extract 1t will often be necessary to dilute the extract before a suit-
able aliquot can be taken, whereas with the smu quantity (6 gm.)
of herbage preliminary dilutions of the extraci seldomn, if ever,
be necessary.

. SUSMARY.

(1) A voutine method for the determination of soluble ash in
plant material is described in detail.

() Evidence is presented to shi  that the results obtained by
this rapid method compare very favourably with those obtained by
following the standard procedure.
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[§)

* 1t is stated in the 1930 edition of ““ Methods of Analysis 7 (p. 102).
which came to hand after the completion of this work, that the alkali soluble
silica of plants is rendered insoluble by lieating the ash for one hour on the
steam-bath after it has heen treated with concentrated hydrochloric acid,
a procedure similar to that described 1n this paper.

195



