WWW.KPATCO.COM

Standard Methods for the Examination of Water and Wastewater

4500-105~ IODATE*#(1)

4500-I03— A. Introduction

1. Occurrence

lodate is found in natural waters at concentrations ranging from 60 ug I/L in deep ocean
water to undetectable (3 pug I/L) in estuarine water and fresh water. lodate is the
thermodynamically stable form of dissolved inorganic iodine in waters containing dissolved
oxygen,; it is absent in anoxic waters.

2. Selection of Method

The differential pulse polarographic method is species-specific and highly sensitive. It is
applicable to iodate concentrations of 3 to at least 130 pg I/L and can determine iodate in the
presence of other iodine species such as iodide and organic iodine. It can be used for the
direct determination of iodate in many types of water samples.

3. Sampling and Storage

Collect representative samplesin clean glass or plastic bottles. Clean sample bottles with
10% (v/v) hydrochloric acid (low in iodate) and thoroughly rinse them with reagent water
(see Section 1080) before use. Most samples can be analyzed directly without further
treatment. Highly turbid samples may be filtered through glass fiber filters before analysis.
For storage of up to 2 d, refrigerate sample at 4°C. For longer storage, freeze sample and
store at or below —5°C. Frozen samples can be stored for at least 1 month.

4500-105~ B. Polarographic Method

1. General Discussion

a. Principle: Under mildly basic conditions, iodate is reduced to iodide at a dropping
mercury electrode by a cathodic potential scan. This reaction gives rise to a current peak
centered around —1.1 V relative to the saturated calomel electrode. The height of the current
peak is directly proportional to the concentration of iodate, which is quantified by the method
of standard additions.

b. Interferences: Dissolved oxygen and zinc interfere. Remove dissolved oxygen by
bubbling oxygen-free argon gas through sample and by reacting oxygen with added sodium
sulfite. Remove interference from zinc by complexing with EDTA (ethylene
diaminetetraacetate).

2. Apparatus
a. Polarographic analyzer system: A polarographic analyzer system, consisting of a
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potentiostat, a static mercury drop electrode (SMDE), a stirrer, and a plotter, that can be
operated in the difference pul se polarography-SM DE mode with adjustable drop time, scan
increment, pulse height, scan range, and drop size.

Use a saturated calomel electrode as the reference el ectrode.

b. Glassware: Acid-wash glassware and other surfaces contacting sample or reagents
with 10% (v/v) HCI (low in iodate); thoroughly rinse with reagent water (see Section 1080)
before use.

3. Reagents
Use chemicals low in iodate whenever available.

a. Oxygen-free water: See Section 4500-1~.D.3a.
b. Alkaline pyrogallol solution: See Section 4500-1~.D.3b.
c. Oxygen-free argon gas: See Section 4500-17.D.3e.

d. Sodium sulfite solution: See Section 4500-1~.D.3c.

e. Standard iodate solution, 25 xM: Dry several grams potassium iodate, K105, in an
oven at 80°C overnight. Dissolve 1.070 g dried K105 in reagent water (see Section 1080) and
dilute to 1000 mL. Dilute 5 mL of this solution to 1000 mL.

f. Na,EDTA solution, 0.1M: Dissolve 3.722 g Na,EDTA-2H,0 (disodium
ethylenediaminetetraacetate) in reagent water (see Section 1080) and dilute to 100 mL.

g. Supporting electrolyte: Dissolve 54.8 g sodium chloride, 0.30 g potassium bromide,
and 1.05 g sodium bicarbonate in reagent water (see Section 1080) to form afinal volume of
250 mL.

4. Procedure

a. Sample measurement: Transfer 5 mL sample and 0.5 mL supporting electrolyte to
polarographic cell containing a magnetic stirrer. Check pH of solution to make sureit is
about 8. (For marine waters with salinities above 15, the supporting electrolyte is not
needed.) Remove dissolved oxygen by bubbling sample rigorously with oxygen-free argon
gasfor 0.5 min with stirring. Add 0.1 mL 1M sodium sulfite solution to sample and purge,
with stirring, with oxygen-free argon gas for one additional minute. Add 0.01 mL 0.1M
disodium EDTA and purge, with stirring, with oxygen-free argon for another 0.5 min. Set
electrode in the SMDE mode. Record a polarogram in the differential pulse polarography
mode under the following conditions: drop time, 1 s; scan increment, 6 mV; pulse height,
0.06 V; and scan range, —0.65 to —1.35 V. Use a medium drop size that allows mercury
droplets to be formed and dislodged from the dropping mercury electrode at a steady and
consistent rate. Measure height of current peak above base line at an applied potential of
about —1.1V relative to the saturated calomel e ectrode.

b. Internal standard additions: Add 0.05 mL 25 uM standard iodate solution to cell.
Purge solution, with stirring, with oxygen-free argon gas for 0.5 min.

Record a polarogram under conditions described in §4a and determine height of current
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peak again. Repeat this procedure two additional times.

c. Blank determination: Determine method reagent blank by treating reagent water as a
sample.

5. Calculation

Follow calculations given in Section 4500-1~.D.5, with substitution of appropriate
compounds in the definitions of terms.

6. Precision

In one laboratory, analyzing seawater samples with a concentration of iodate of 60 ug
I/L, the precision was about +3%. Follow general principlesfor quality control (see Section
4020).
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Endnotes
1 (Popup - Footnote)
* APPROVED BY STANDARD METHODS COMMITTEE, 1997.
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