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although, unfortunately, it is very lengthv and therefore hardly
suitable for routine analvses. A criticism against the use of the
acid oxidation method in the analysis of plant material is the possible
error which may Dbe introduced by impurities, which, in the form
of 1lodine, mayv be present in the large amount of reagents wused.
Consequently, it was decided to test the accuracy of the nickel dish
method, the most rapid and hence the most adaptable for routine
analysis, by comparing its efficiency with that of the dry oxidation
method as a standard. The procedure adopted in the technique 1s
as follows

("rosen Sysreym Murion.

About 20 to 30 grams of dry material (grass, veget: les, etc.),
are packed into a clear silica tube 28 inches long and one inch internal
diameter. The tube 15 fitted with a rubber stopper at each end. The
primary oxyveen is led in at the one end and the secondar) ply
at the other end through = silica tube which passes thro the
catalyst consisting of 5111\\ 1 rous ashestos  The material for anaryvsis
18 I\ept n ])()\111()11 by a plug made from  hatman . 40 filter paper.
The ashing iz carried out as follows: The primary oxvgen is tu=-d

on until the air in the tube and wash bottles is displaced. 1e
catalyst 1s then hene(l by means of gas burners and when the tem-
perature reaches + 7002 (. the secondary oxvgen is also turred on

The organic 111:1,t91*iu1 furthest away from the catalyst 1 eate
slowly until combustion starts. No more external heat is applied
to the combustible material for some time and a cowbustion zone
travels slowly along the length of the tube. Some carbon is deposited
on the inside of the tube and this is finally burnt away by applyving
external heat.

The combustion products travel ¢ mg the tube until they come
into contact and mix with the secondary oxvgen, and then pass
through the heated catalyst where complete combustion takes place.
In this way the tarry vapours are all destroved and the oxidation
products, which are now colourless, plus the excess secondary oxyvgen
pass through wash bottles containing solutions of potassiuin car-
bonate. By including two of these absorptlon flasks in the circuit
all the 1odine contained in the combustion products is absorbed.

When all the carbonaceous matter is oxidized, the residue 1s
cooled 1n a cuwrrent of oxygen. The {ube is then washed with dis-
tilled water and the combined washings, to whi 1z added 0-5 c.c.
saturated potassium carbonate, heated on the steam bath for some
time and filtered. The contents of the wash bottles are poured 1nto
a platinum dish, the bottles washed with distilled water and these
washings, together with the wash water from the silica {ube, are
added to the contenis of the platinum dish. The s tion 1s
evaporated to dryness, the contents of the dish glowed over an open
flame to remove the last traces of organic material, dissolve 1r =
minimum quantity of water, and filtered. The dish 1s washed w
small uaniities of water which, atter being filiered, are : a(d to
the main filtrate. The alkaline filtrate 1s nentralized witl  vdro-

chloric acid and a drop of excess acid added. ‘ter the addition of
a few grains of pumice stone and about 1 c.c. freshly- ared
chlorine water the excess chlorine is boiled off. This is acion shed
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after 10 minutes’ brisk boiling. When the solution is ¢ 1 a very
small erystal of potassinuin iodide (about 0.001 gm.), and about
10 drops of a -25 per cent. starch solution are added and the iodine
Liberated 1s {itrated against thiosulphate using a micro-pipette.

Chlorine water is prepared a few minutes before it 1s required
by dropping concentrated hydrochloric acid on to potassium per-
manganate and passing the chlorine through distill~1 water contained
in a conical flask fitted with an outlet tube. hen the chlorine
water 1s required, this tube is pushed down so that it reaches into
the water. The positive pressure in the apparatus forces e chlorine
water out drop by drop.

Blank determinations were carried out on the reagents employved.
The same procedure as in the actual determination was adopted and
also the same quantity of distilled water and reagents used. Todine
was not detected in any of these blanks. This showed definitely that
after 10 minutes boiling all the chlorine had been driven ofl.

The asbestos used asx catalyst 1s purified by heating it with con-
centrated sulphuric acid for twelve howrs and washing it thoroughly,
first with tap water and finally with distilled water. The asbestos
1s then dried and heated at +600° (', to remove the last traces of the
acid.

The closed system method Is taken as a standard, i.e. one which
gives as nearly absolute results as possible. oss of 1odine due to
escape during the combustion process 1s eliminated, and after oxida-
tion all the 1odine is present either 1 the silica tube or else in the
absorption flasks. In either case the final =olution, i.e. washings from
silica tube plus absorption liquid, containyg all the iodine. The
method gives excellent results on duplicate determinatiore and on
recovering added iodine compounds as described 1n Tables  and

It was therefore decided to test out a simpler metho? itable

for routine analyvsis and to standardize it against the = tube
method.  The manipulation of the apparatus emploved 1 e acid

oxidation (Pfeiffer, 1930) 1s too complicated and besides being unsuit-
able for bulky plant materials low in iodine it offers no advantage
over the dry oxidation in a closed svstem, he only alternative is
the partial ashing of organic material in the presence of an a 1l
in open crucibles or dishes,

Niekwn Disn srnon.
The method adopted is based on that described by S (1930)
with slight modifications. A -emple of finely grour plant
material-—about 20 to 60 gm., pending on the antie 1odine

content of the substance analysed—is weighed into a nicker daish an'!
completely covered with water. To this 5 to 15 c.c. of a saturate

potassium carbonate solution ave added. and the contents stirred with
a glass rod so that the alkali is mixed intimately with the individual
particles of the organic material. he excess water 1s evaporated on
the steam bath and the nickel dish placed in a large electric furnase
the temperature of which can be regulated by means «  a suitable
resistance in the circuit. The current is switched on and the tem-
perature raised to +150° (. 1e resistance is then increased so that
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SUMMARY.

Micro-analytical methods for the determination of ic ne 1»
biological substances are discussed and the efliciency of the nick
dish method compared wi  that of the dry oxidation in a closed
system. It is shown that under th~ conditions specified the error in
duplicate analyses does not excee 20 per cent., while over | per
cent. of the total iodine present, 1.e. iodine in the orgin: material
plus the amount added, can be recovered.
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