Method 8146
For water, wastewater, and seawater

IRON, FERROUS (0 to 3.00 mg/L)

1,10 Phenanthroline Method* (Powder Pillows or AccuVac Ampuls)
Using Powder Pillows

1. Enter the stored
program number for
Ferrous iron (Fe2+)powder pillows.

2. Press: 33 ENTER
The display will show
mg/L, Fe and the
ZERO icon.

3. Fill a sample cell
with 25 mL of sample
(the blank).

4. Place the blank into
the cell holder. Tightly
cover the sample cell
with the instrument cap.

7. Add the contents of
one Ferrous Iron
Reagent Powder Pillow
to the sample cell (the
prepared sample). Cap
and invert to mix.

8. Press:

Press: PRGM
The display will show:
PRGM

?

Note: Analyze samples as
soon as possible to prevent
oxidation of ferrous iron to
ferric iron, which is not
determined.

5. Press: ZERO

6. Fill another sample
cell
with 25 mL
The cursor will move to
of
sample.
the right, then the
display will show:
0.00 mg/L Fe

Note: Undissolved powder
does not affect accuracy.

* Adapted from Standard Methods for the Examination of Water and Wastewater.
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TIMER ENTER

A three-minute reaction
period will begin.
Note: An orange color will
form if ferrous iron is
present.

IRON, FERROUS, continued

9. Place the prepared
sample into the cell
holder. Tightly cover the
sample cell with the
instrument cap.

10. Press: READ
The cursor will move to
the right, then the result
in mg/L ferrous iron will
be displayed.
Note: Standard Adjust may
be performed using a
prepared standard (see
Section 1).

Using AccuVac Ampuls

1. Enter the stored
program number for
ferrous iron (Fe2+)
AccuVac ampuls.
Press: PRGM

2. Press: 33 ENTER
The display will show
mg/L, Fe and the
ZERO icon.

3. Fill a sample cell
with at least 10 mL of
sample (the blank).
Collect at least 40 mL of
sample in a 50-mL
beaker.

The display will show:
PRGM

?

Note: Analyze samples as
soon as possible to prevent
air oxidation of ferrous iron
to ferric, which is not
determined.
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4. Place the blank into
the cell holder. Tightly
cover the sample cell
with the instrument cap.

IRON, FERROUS, continued

5. Press: ZERO
6. Fill a Ferrous
The cursor will move to Iron AccuVac Ampul
with sample.
the right, then the
Note: Keep the tip
display will show:
0.00 mg/L Fe

9. Place the AccuVac
ampul into the cell
holder. Tightly cover the
sample cell with the
instrument cap.

immersed while the ampul
fills completely.

7. Quickly invert the
8. Press:
ampul several times to
TIMER ENTER
mix. Wipe off any liquid
A three-minute reaction
or fingerprints.
period will begin.
Note: Undissolved powder
does not affect accuracy.

10. Press: READ
The cursor will move to
the right, then the result
in mg/L ferrous iron will
be displayed.
Note: Standard Adjust may
be performed using a
prepared standard (see
Standard Adjust in
Section 1).
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Note: An orange color
will form if ferrous iron
is present.

IRON, FERROUS, continued
Sampling and Storage
Ferrous iron must be analyzed immediately and cannot be stored.
Analyze samples as soon as possible to prevent oxidation of
ferrous iron to ferric iron, which is not measured.
Accuracy Check
Standard Solution Method
Prepare a ferrous iron stock solution (100 mg/L Fe2+) by
dissolving 0.7022 grams of ferrous ammonium sulfate,
hexahydrate, in deionized water. Dilute to 1 liter. Prepare
immediately before use. Dilute 1.00 mL of this solution to 100
mL with deionized water to make a 1.00 mg/L standard solution.
Prepare immediately before use.
Run the test using the 1.00 mg/L Fe2+ Standard Solution by
following either the powder pillow or AccuVac procedure.
Results should be between 0.90 mg/L and 1.10 mg/L Fe2+.
Method Performance
Precision
In a single laboratory using an iron standard solution of 2.00 mg/L
Fe2+ and two representative lots of powder pillow reagents with
the instrument, a single operator obtained a standard deviation of
±0.017 mg/L Fe2+.
In a single laboratory using a standard solution of 2.00 mg/L Fe2+
and two representative lots of AccuVac ampuls with the
instrument, a single operator obtained a standard deviation of
±0.009 mg/L Fe2+.
Estimated Detection Limit
The estimated detection limit for program 33 (powder pillows
and AccuVac Ampuls) is 0.03 mg/L Fe. For more information on
the estimated detection limit, see Section 1.
Summary of Method
The 1,10-phenanthroline indicator in Ferrous Iron Reagent reacts
with ferrous iron in the sample to form an orange color in
proportion to the iron concentration. Ferric iron does not react.
The ferric iron (Fe3+) concentration can be determined by
subtracting the ferrous iron concentration from the results of a
total iron test.
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IRON, FERROUS, continued
REQUIRED REAGENTS & APPARATUS (USING POWDER PILLOWS)
Description

Quantity Required
Per Test

Units

Cat. No.

Ferrous Iron Reagent Powder Pillows..................... 1 pillow................100/pkg ............1037-69
Sample Cell, 10-20-25 mL, w/ cap ...............................2 .........................6/pkg ..........24019-06
REQUIRED REAGENTS & APPARATUS (USING ACCUVAC AMPULS)
Ferrous Iron Reagent AccuVac Ampuls.................. 1 ampul..................25/pkg ..........25140-25
Beaker, 50 mL ...............................................................1 ...........................each ...........500-41H
OPTIONAL REAGENTS
Ferrous Ammonium Sulfate, hexahydrate, ACS....................................... 113 g ......... 11256-14
Water, deionized ........................................................................................... 4 L ..............272-56
OPTIONAL APPARATUS
AccuVac Snapper Kit ..................................................................................each ..........24052-00
Balance, analytical, 115 V, 0.1 mg ..............................................................each ..........28014-01
Balance, analytical, 230 V, 0.1 mg ..............................................................each ..........28014-02
Clippers, for opening powder pillows .........................................................each ..............968-00
Flask, volumetric, 100 mL, Class A............................................................each ..........14574-42
Flask, volumetric, 1000 mL, Class A..........................................................each ..........14574-53
Pipet, volumetric, Class A, 1.00 mL ...........................................................each ..........14515-35
Pipet Filler, safety bulb ...............................................................................each ..........14651-00
Weighing Boat, 67/46 mm, 8.9 cm square ............................................500/pkg ..........21790-00
For Technical Assistance, Price and Ordering
In the U.S.A.—Call 800-227-4224
Outside the U.S.A.—Contact the Hach office or distributor serving you.
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