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SUMMARY

A simple and convenient method for the determination of dissolved
oxygen in fresh and salt water has been developed. The iron (III) formed
from ferrous ethylenediamine sulfate (FZS) is titrated with EDTA sol-
ution in the presence of salicylic acid indicator. advantages over the
Winkler method are: a) restandardisations of the titrant are unnecessary;
b) the reagents used are neither corrosive nor hygroscopic and they mayo
be applied in solid form; c) interfercnces by reducing substances are

less.

INTRODUCTION
S c o3
. Of the titrimetric methods available for the determination of dis-
‘solved oxygen in natural waters, the method of Ninkler]7 is most widely
. applied. For use on board ship or in the field it has, however, several
disadvantages such as the corrosiveness of the feagents, the elaborate
precautions needed for wofk with poliuted waters, and the instability

of the thiosulfate titrant.
Recently23 a method hus been proposed which avoids these disad-

. vantages. The chemical reactions taklng place durlng the determination
can be summarised as follows. dissclved oxygen reacts w1th ircn (II) to
from ircn (III) whlch is then titrated with EDTA solutlon in presence
of -galicylic acid as, 1nd1cator. The oxydation—otep takes rlace at a pH

~of 7.5, the tltratlon is carfled out at a pH of 2 5,

‘Reagents: . : .

a) TFerrous ethylenediamine sulfate (F3IS): FG(H2NCHECH2NH2) (SOQ)Z'ZHZO'
This must not contain iron III (to check this, add to boiling water
sone sodium salicylate, maleic acid and F£S. No violet color should
develop within a minute.,. If necessary, purify the praparation as
folluws: Prepare a concentrated solution of the impure salt in water
acidified with one drop sulfuric acid, filter if necessary, add some
selicylate and sufficient LEDTA solution Jjust to remove the vidlet

- color. Immediately precipitate with an equal volume of ethanol,
filter by suction, wash with ethanol and dry in a stream of cold

dry air,
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=b). Tris(hydroxyasthyl)aminomethane (THAH) ;: (CH;OR)CUE,, woi- .- .

¢) Maleic aecid; HOOC ~ CH = GH ~ COOK (cisférm).
d) Sodiua salicylate;.CgH, (OH) COONas. . .

e) Ethylenedinitrilotetraacetic.acid disodiumsalt, (EDTA);

Na0OC COOH
NCH.CH_N .2H.0, Solution 0.1 molar,

@oo¢ 2 -2 gcooNa. -° .

For ordlnary purpnoeo weigh 37.21 grams of the analytical grade salt,
dried at 80° C and make up to’ 1 lltre with destilled water, For more
)

precise standardisation procedures see Schwarzenbach”). Kept in a

’5ood closed thickwalled polyethylene bottle the solution will keep

'1ndef1n1tely. 1 ml is equlvalent t6 0.2 g 02.

PROCEZDURE

To a sample of water in a weighed wide-necked glasrs-stoppered boitle.
of volune about 100 nl add in the following order, 250 - 300 ug of sodiunm
salicylate, 150 - 200 ng »f Fi5 and 80 - 120 g of THEAM. Imnediately close
;tﬁé‘bdtlle, v1thout enClOan“ air bubbles and riix by thorcugh*ghaklng.

(The iﬂfenélt of the brown color of tlie 1 : 2 ferric salicylate clielate
' givcéiéﬁlldéa of the amount of dissolved nxypen in the water). Open the
nottle and imiediately add 600~ 900 mg maleic acid.”The dolor changes .
irt5 a derp violet (the 1 : 1 ferric’ salicylate chelate). Titrate in the
neck 3f the battle with LDTa solution‘until the last trace of vidlet has
'diSéppeared frghsthé‘&ellow;greén color > the ferric-ZDTA chelate.
DI3CUSSION *

. The aumuntu of 1ron(III)coa1poundu formed durln ‘the determination ‘;
are equivalent t» the amount of axygen in the water. "41l thesec complexes
ara coloreg hence a varlety af ways to deteruine pxygen colﬁrlmétrically
opens up there,

R convenient tool t9 carry out titrations in the field is a micro-
meter ‘buret (R.G.I. Inc,, 1 Great Neck Road, Great Neck, Hew ¥York, im-
ported in Zurope by .Touzard and iiatignon, 3 Rue amyot, ‘Paris Se. It
:consists 2f a syringe with a Teflon plunger,.nperated by a micronmeter
'serew avallable are burettes of 2 ml-divided into 0.002 ml. If used with
. 041 lislar EDTa and 100 1l .oxygen bottles they cover the range of 0-16 ng
:-Oa/litre. The contents »f the bottle can be ‘stirred.during.the titration
by rolling a spatula with a round shaft and an narrow blade between thumb
‘and fore-finger. - . . . . o i

The method is less subject to interference by reducing substances
than the winkler nethod, because the reaction mixture itself is of a

reducing naturc (Iron(III) ions are all firmly bound by an excess of

- - a0\



The precision of the method is slightly less than that of
the Winkler method. Under conparable conditions standard deviations
of 0.062 and 0.045 ng Oz/litre respectively were obtained fnr both

methods.,
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