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ABSTRACT

The analysis for dissolved oxygen in water from small volume
systems has required some modification of +the standard methed.
These changes consist mainly of an alteration in the method of
obtaining a sample and a more sensitive means for determining the
released iodine.
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A METHOD FOR THE DETERMINATION OF DISSOLVED OXYGEN IN WATER

E. L. Shirley snd F. V. Blinn

INTRODUC TION

In order to snslyze for dissolved oxygen in smell volume systems, some
modificetion of the ASTM method is required. A method has been developed
which has proved so convenient snd trouble-free thst its use is suggested
for more conventionsl systems.

DESCRIPTION OF APPARATUS

The ASTM ssmple bulb hss been sltered ss shown in Figure 1. Helium gss
is used to flush the system snd to eliminste the need for lerge volumes of
sample water. The regulsr stopcock system as used by the ASTM referee method
is replsced by two-wsy stopcocks. This greatly simplifies the removsl of
resgents from the cslibrsted zone.

MANNER OF DETERMINING IODINE

In the proposed method, the mein difference is in the msnner of de-
termining the released iodine. Up to that point the method is essentislly
the same ss the regulesr ASTM referee method. A ssmple is obtsined in the
modified bulb sfter either helium flushing or ssmple water flushing. The
sample is "fixed" ss in the regulsr method using the resgents ss given in
the stteched sppendix. After the iodine is relessed by the sddition of sacid,
an sliquot of the ssmple is trensferred to s 250-ml sepsratory funnel snd
extracted for two minutes with 20 ml of toluene. The opticel density of the
toluene layer is obtained by mesns of s spectrophotometer st 500 microns.
The oxygen concentrstion can now be resd directly from s previously prepsred
standsrd curve. A resgent blsnk is determined on s similar ssmple by the
gddition of the reagents in the reverse order.

CONCILUSION

Although it is not necesssry to use smell semples in standsrd boiler
weter anslysis, the speed with which this enslysis can be performed is sn
sdventage. In sddition, the constant use of stsndsrd solutions is eliminated.
The only requirement is thset sn sccurste standerd curve must be prepsred,
which then remsins constsnt for one spectrophotometer. By this method, e
sensitivity of 0.001 ppm cesn be obtsined. The use of 100-ml ssmples snd s
reduction of the toluene volume to 10 ml hes msde it possible to snslyze wster
contsining s few perts per billion.



APPENDIX

THE ANALYSIS OF DISSOLVED OXYGEN IN BOILER WATER

Renge: O0.04 to 0.4 ppm. Sensitivity: O0.004 ppm.

REAGENTS

1. Alksline potessium iodide solution
700 g KOH
150 g KI. Dissolve sepsrstely snd dilute to 1 liter.
Store in s brown bottle.
2. Msngsnous sulfaste solution
480 g MnSO), * 4H,0 dissolved in wster snd diluted to 1 liter.
3. HpS0y solution

750 ml conc H,S0). Pour slowly into 250 ml of weter.
Cool snd dilute to 1 liter.

4, Stendsrd iodine solution

1.586 g resublimed iodine + 15 g KI
Dilute to 1 liter

or

0.4454 g of KIO3 + 15 g of KI + 5 ml of EyS0,
Dilute to 1 liter

Either of these solutions is equivslent to 0.1 mg oxygen/ml.
Mske & careful dilution of 10 ml stendasrd iodine solution to 1 liter.
1 ml=1.0pg oxygen

PREPARATION OF STANDARD CURVE

Trensfer sn sliquot of the dilute stendsrd (1 ml = 1 pg oxygen) to s
250-ml sepsrstory funnel. Add by pipet or burette exsctly 20 ml of ACS re-
sgent grasde toluene. Stopper snd vigorously shske the sepsratory for one to
two minutes. Discsrd the lower lsyer (squeous) end trsnsfer the toluene
layer to s spectrophotometer curvette (such as Lumetron colorimeter).
Centrifuge the toluene lsyer sand compsre sgainst s blsck of toluene. Plot
the equivalent oxygen vs the reeding of opticsl density. The line will be
straight up to concentrstion of st lesst 1 pg oxygen per ml of toluene.

A typicel plot is shown in Figure 2.



FIXING THE SAMPLE

Mount the ssmple upright in s suitsble support. Fill the celibrsted stem
with slksline KI resgent solution. Adjust the solution to the zero msrk by
sllowing the excess resgent to flow out through the open stopcock. Add 0.5 ml
of the KI resgent to the sample, sllowing sn equsl volume of ssmple to be dis-
plsced through the lower stopcock.

Rinse the cslibrsted stem, first with distilled water, then with msngsnous
sulfste reagent solution. Adjust the volume ss before end sdd 0.5 ml of the
msngsnous resgent. Mix the precipitste thoroughly and sllow the sample to
stand one to two minutes for complete resction.

Rinse the cslibrsted stem with water, and then with the sulfuric scid
reagent. Add 0.5 ml of the sulfuric scid resgent to the thoroughly mixed
ssmple. Rotste the ssmple bulb to dissolve the precipitaste. Replsce the
ssmple bulb in the verticsl support and discsrd 10 to 15 ml of the solution
from the lower stopcock.

DETERMINATION OF IODINE

Withdrsw s 50-ml portion snd trsnsfer to s 250-ml sepsrstory funnel.
Accurstely trsnsfer 20 ml of ACS resgent grade toluene to the funnel by mesns
of & burette. Stopper snd vigorously shske the funnel for one to two minutes.
Discerd the lower lsyer (aqueous) snd transfer the toluene lesyer to s spectro-
photometer tube. Centrifuge the ssmple to clesr the toluene lsyer snd compsre
at 500 microns sgsinst s blesnk of toluene. From the stsndsrd curve obtsin the
value of pg of oxygen. Should the opticsl density vslue be sbove 0.05, repest
the extraction with s 25-ml portion of.the ssmple rather then s 50-ml portion.
Alter the cslculstions sccordingly.

CALCULATION

50 x (volume of tube - volume of reegents)

ml ssmple =
(volume of tube)

pg of oxygen x ml of toluene/ml semple = ppm oxygen

A resgent blenk should be determined esch day by sdding the resgents in
the reverse order, snd extracting as s regulsr ssmple.
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