Aluminum, 8012

Aluminum

DOC316.53.01002

Aluminon Method1

Method 8012

(0.008 to 0.800 mg/L)

Powder Pillows

Scope and Application: For water and wastewater
1

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

Test preparation
How to use instrument-specific information
The Instrument-specific information table displays requirements that may vary between
instruments. To use this table, select an instrument then read across to find the corresponding
information required to perform this test.

Table 38 Instrument-specific information
Instrument

Sample cell

Cell orientation

DR 6000

2495402

Fill line faces right

DR 5000

2495402

Fill line faces user

DR 3900

2495402

Fill line faces user

DR 3800, DR 2800, DR 2700

2495402

Fill line faces right

Before starting the test:
Digestion is required for determining total aluminum. Refer to the Digestion section of the Water Analysis Guide.
Clean all glassware with 6.0 N HCl and deionized water before use to remove contaminants from the glass.
Check the sample temperature. It must be between 20–25 °C (68 –77 °F) for accurate results.
The Pour-Thru Cell can be used if rinsed well with deionized water between the blank and prepared samples.
For more accurate results, determine a reagent blank value for each new lot of reagent. Follow the procedure using
deionized water in place of the sample. Subtract the reagent blank value from the final results or perform a reagent blank
adjust.

Collect the following items:
Description

Quantity

AluVer® 3 Aluminum Reagent Powder Pillow

1

Ascorbic Acid Powder Pillow

1

Bleaching 3 Reagent Powder Pillow

1

50-mL graduated mixing cylinder with glass stopper

1

Sample cells (see Instrument-specific information)

2

See Consumables and replacement items for reorder information.
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Aluminum
Aluminon method with powder pillows

Programs
10 Aluminum Alumin.
Start

1.

Select the test.

2. Fill the cylinder to the
50-mL mark with sample.
Add one Ascorbic Acid
Powder Pillow.

3. Add one AluVer 3
Aluminum Reagent
Powder Pillow. Insert the
stopper.

Refer to the user manual
for orientation.

Stopper. Invert several
times to dissolve the
powder.

An orange to orange-red
color will develop if
aluminum is present.

5. Invert repeatedly for
one minute to dissolve the
powder. Undissolved
powder will cause
inconsistent results.

6. Blank Preparation:
Pour 10 mL of the mixture
into a square sample cell.

7. Add one Bleaching 3
Reagent Powder Pillow to
the blank.

8. Start the instrument
timer.

9. Vigorously swirl the
cell for 30 seconds. The
solution should turn a light
to medium orange.

10. Start the instrument
timer.

11. Prepared Sample:
Pour 10 mL of solution
from the cylinder into a
second square sample
cell.

12. Within five minutes
after the timer expires,
wipe and dry the blank and
place it into the cell holder.

Insert an adapter if
required (Instrumentspecific information).
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A 15-minute reaction
period will begin.

4. Start the instrument
timer.
A one-minute reaction
period will begin.

A 30-second reaction time
will begin.

Aluminum
Aluminon method with powder pillows (continued)

Zero

13. ZERO the instrument.
The display will show:
0.000 mg/L Al3+

Read

14. Immediately wipe and
dry the prepared sample
and place it into the cell
holder.

15. READ the results in
mg/L Al3+.
See the user manual for
instructions on changing
the chemical form to
Al2O3.

16. Clean the graduated
cylinder with soap and
brush immediately after
the test. Rinse with
deionized water.

Interferences
Table 39 Interfering substances
Interfering substance

Interference level
Greater than 300 mg/L as CaCO3. Samples with greater than
300 mg/L acidity as CaCO3 must be treated as follows:
1.
2.

Acidity

3.

Alkalinity

Add one drop of 5.25 N Sulfuric Acid Standard Solution1
to change the solution from yellow back to colorless.
Continue with the test.

1000 mg/L as CaCO3. Interferences from higher alkalinity
concentrations can be eliminated by the following
pretreatment:
1. Add one drop of m-Nitrophenol Indicator Solution1 to
the sample taken in step 2, before adding ascorbic acid.
A yellow color indicates excessive alkalinity.
2.

1

Add one drop of m-Nitrophenol Indicator Solution1 to the
sample taken in step 2., before adding ascorbic acid.
Add one drop of 5.0 N Sodium Hydroxide Standard
Solution1. Stopper the cylinder. Invert to mix. Repeat as
often as necessary until the color changes from colorless
to yellow.

Add one drop of 5.25 N Sulfuric Acid Standard Solution1.
Stopper the cylinder. Invert to mix. If the yellow color
persists, repeat until the sample becomes colorless.
Continue with the test.

Fluoride

Interferes at all levels. See the Fluoride interference graph.

Iron

Greater than 20 mg/L

Phosphate

Greater than 50 mg/L

Polyphosphate

Polyphosphate interferes at all levels by causing negative
errors and must not be present. Before running the test,
polyphosphate must be converted to orthophosphate by acid
hydrolysis as described under the phosphorus procedures.

See Optional reagents and apparatus for reorder information.
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Aluminum
Fluoride interferes at all levels by complexing with aluminum. The actual aluminum
concentration can be determined using the Fluoride interference graph when the fluoride
concentration is known.
To use the fluoride interference graph:
1. Select the vertical grid line along the top of the graph that represents the aluminum reading
obtained in step 15.
2. Locate the point on the line where it intersects with the horizontal grid line that indicates how
much fluoride is present in the sample.
3. Extrapolate the true aluminum concentration by following the curved lines on either side of the
intersect point down to the true aluminum concentration.
For example, if the aluminum test result was 0.7 mg/L Al and the fluoride present in the sample
was 1 mg/L F–, the point where the 0.7 grid line intersects with the 1 mg/L F– grid line falls
between the 1.2 and 1.3 mg/L Al curves. In this case, the true aluminum content would be 1.27
mg/L.

mg/L F–

mg/L Al3+ (Reading from instrument)

True Aluminum Concentration
Figure 1 Fluoride interference graph

Sample collection, preservation and storage
Collect samples in clean glass or plastic containers. Preserve the sample by adjusting the pH to 2
or less with nitric acid (about 1.5 mL per liter). Preserved samples can be stored up to six months
at room temperature. Before analysis, adjust the pH to 3.5–4.5 with 5.0 N Sodium Hydroxide.
Correct the test result for volume additions.
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Aluminum
Accuracy check
Standard additions method (sample spike)
Required for accuracy check:
•

Aluminum Voluette® Ampule Standard, 50-mg/L Al

•

TenSette Pipet

•

Mixing cylinders, (3)

1. After reading test results, leave the sample cell (unspiked sample) in the instrument. Verify the
chemical form.
2. Select Options>More>Standard additions from the instrument menu.
3. Press OK to accept the default values for standard concentration, sample volume, and spike
volumes. Press EDIT to change these values. After values are accepted, the unspiked sample
reading will appear in the top row.
4. Open an Aluminum Voluette® Ampule Standard, 50-mg/L Al.
5. Prepare three sample spikes. Fill three mixing cylinders* with 50 mL of sample. Use the
TenSette® Pipet to add 0.1 mL, 0.2 mL, and 0.3 mL of standard, respectively, to each sample
and mix thoroughly.
6. Analyze each sample spike as described in the procedure above, starting with the 0.1 mL
sample spike. Accept each standard additions reading by pressing READ. Each addition
should reflect approximately 100% recovery.
7. After completing the sequence, press GRAPH to view the best-fit line through the standard
additions data points, accounting for matrix interferences. Press IDEAL LINE to view
relationships between the sample spikes and the “Ideal Line” of 100% recovery.
Standard solution method
1. Prepare a 0.4-mg/L aluminum standard solution as follows: Pipet 1.00 mL of Aluminum
Standard Solution, 100-mg/L as Al3+, into a 250-mL volumetric flask.
2. Dilute to the mark with deionized water. Prepare this solution daily. Follow the Aluminon
method with powder pillows test.
Or, use the following alternative procedure:
1. Using the TenSette Pipet, add 0.8 mL of solution from an Aluminum Voluette Ampule Standard
Solution (50-mg/L as Al) into a 100-mL volumetric flask.
2. Dilute to volume with deionized water. Follow the Aluminon method with powder pillows test.
3. To adjust the calibration curve using the reading obtained with the 0.4-mg/L aluminum
standard solution, select Options>More>Standard Adjust from the instrument menu.
4. Turn on the Standard Adjust feature and accept the shown concentration. If an alternate
concentration is used, enter the concentration and adjust the curve to that value.

* See Consumables and replacement items.
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Aluminum
Method performance

Program

Standard

Precision
95% Confidence Limits of
Distribution

Sensitivity
Concentration change
per 0.010 Abs change

10

0.40 mg/L Al3+

0.385–0.415 mg/L Al3+

0.008 mg/L Al3+

Summary of method
Aluminon indicator combines with aluminum in the sample to form a red-orange color. The
intensity of color is proportional to the aluminum concentration. Ascorbic acid is added before the
AluVer 3 reagent to remove iron interference. To establish a reagent blank, the sample is split after
the addition of the AluVer 3. Bleaching 3 Reagent is then added to one-half of the split sample to
bleach out the color of the aluminum aluminon complex. The AluVer 3 Aluminum reagent,
packaged in powder form, shows exceptional stability and is applicable for fresh water
applications. Test results are measured at 522 nm.
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Aluminum
Consumables and replacement items
Required reagents
Description

Quantity/Test

Aluminum Reagent Set (100 Tests), includes:

Unit

Catalog number
2242000

—

—

(1) AluVer® 3 Aluminum Reagent Powder Pillow

1

100/pkg

1429099

(1) Ascorbic Acid Powder Pillow

1

100/pkg

1457799
1429449

1

100/pkg

Hydrochloric Acid, 6.0 N

(1) Bleaching 3 Reagent Powder Pillow

varied

500 mL

88449

Water, deionized

varied

4L

27256

Quantity

Unit

Catalog number

1

each

189641

Unit

Catalog number

100 mL

1417442

Required apparatus
Description
Cylinder, graduated mixing, 50-mL, with glass stopper

Recommended standards
Description
Aluminum Standard Solution, 100-mg/L as

Al3+

Aluminum Standard Solution, 10-mg/L as Al3+

100 mL

2305842

Aluminum Standard Solution, 10-mL Voluette® Ampule, 50-mg/L as Al

16/pkg

1479210

each

2196800

Voluette Ampule Breaker

Optional reagents and apparatus
Description

Unit

Catalog number

Liqui-Nox Phosphate-free detergent

946 mL

2088153

m-Nitrophenol Indicator Solution

100 mL

247632

Nitric Acid Solution, 1:1

500 mL

254049

pH Paper, 0–14 pH range

100/pkg

2601300

each

1970001

Pipet Tips for 1970001

50/pkg

2185696

Sodium Hydroxide Standard Solution, 5.0 N

50 mL

245026

Sulfuric Acid Standard Solution, 5.25 N

100 mL

244932

Pipet, TenSette, 0.1–1.0 mL

Test Tube Brush

each

69000

Volumetric Flask, Class A, 100-mL

each

1457442

Volumetric Flask, Class A, 250-mL

each

1457446
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FOR TECHNICAL ASSISTANCE, PRICE INFORMATION AND ORDERING:
In the U.S.A. – Call toll-free 800-227-4224
Outside the U.S.A. – Contact the HACH office or distributor serving you.
On the Worldwide Web – www.hach.com; E-mail – techhelp@hach.com
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