Copper, Bicinchoninate, 8506 and 8026

Copper

DOC316.53.01039
Method 8506
Method 8026

USEPA1 Bicinchoninate Method2

Powder Pillows or AccuVac® Ampuls

(0.04 to 5.00 mg/L)

Scope and Application: For water, wastewater and seawater3; Method 8506 USEPA approved for reporting
wastewater analysis (digestion required).4
1

Approved, USEPA and Standard Method 3500 Cu C or E

2

Adapted from Nakano, S., Yakugaku Zasshi, 82 486-491 (1962) [Chemical Abstracts, 58 3390e (1963)].

3

Pretreatment required; see Interferences (Using Powder Pillows).

4

Federal Register, 45 (105) 36166 (May 29, 1980).

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 145 Instrument-specific information
Powder pillows

AccuVac Ampuls

Instrument
Sample cell

Cell orientation

Sample cell

Adapter

DR 6000

2495402

Fill line faces right

2427606

—

DR 5000

2495402

Fill line faces user

2427606

—

DR 3900

2495402

Fill line faces user

2427606

LZV846 (A)

DR 3800, DR 2800, DR 2700

2495402

Fill line faces right

2122800

LZV584 (C)

Before starting the test:
Digestion is required for determining total copper.
Adjust the pH of acid-preserved samples to 4–6 with 8 N KOH before analysis.
For more accurate results, determine a reagent blank value for each new lot of reagent. Follow the procedure using
deionized water instead of the sample. Subtract the reagent blank value from the final results or perform a reagent blank
adjust.
If copper is present, the sample will turn purple when it mixes with the reagent powder.
Accuracy is not affected by undissolved reagent.
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Collect the following items:
Description

Quantity

Powder Pillow Test:
CuVer® 1 Copper Reagent powder pillow

1

Sample Cells, powder pillow test (Instrument-specific information)

2

AccuVac Test:
CuVer® 2 Copper Reagent AccuVac® Ampul

1

Beaker, 50-mL

1

Sample Cell, AccuVac test (Instrument-specific information)

1

Stopper for 18 mm tube

1

See Consumables and replacement items for reorder information.

Bicinchoninate method for powder pillows (Method 8506)

Stored Programs
135 Copper, Bicin.
Start

1. Select the test.
Insert an adapter if
required (Instrumentspecific information).
Refer to the user manual
for orientation.
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2. Prepared Sample: Fill
a cell with 10 mL of
sample.

3. Add the contents of
one CuVer® 1 Copper
Reagent powder pillow to
the prepared sample cell.
Swirl sample cell to mix.
Use a CuVer 2 Copper
Reagent powder pillow for
samples containing high
levels of aluminum, iron
and hardness. A 25-mL
sample cell is required
(Interfering substances
and suggested treatments
for powder pillows).

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

Copper
Bicinchoninate method for powder pillows (Method 8506) (continued)

Zero

5. Blank Preparation:
When the timer expires, fill
a second sample cell with
10 mL of sample.

6. Insert the blank into
the cell holder.

7. ZERO the instrument.
The display will show:
0.00 mg/L Cu

8. Within 30 minutes
after the timer expires,
insert the prepared sample
into the cell holder.
READ the results in mg/L

Cu.

Bicinchoninate method for AccuVac® Ampuls (Method 8026)

Stored Programs
140 Copper, Bicin. AV
Start

1. Select the test.
Insert an adapter if
required (Instrumentspecific information).
Refer to the user manual
for orientation.

2. Blank Preparation:
Fill a round sample cell
with 10 mL of sample.

3. Prepared Sample:
Collect at least 40 mL of
sample in a 50-mL beaker.
Fill a CuVer 2 AccuVac
Ampul with sample from
the beaker. Keep the tip
immersed while the Ampul
fills completely.

4. Place the stopper and
quickly invert the Ampul
several times to mix. Wipe
off all liquid and
fingerprints with a cloth or
soft paper towel.
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Copper
Bicinchoninate method for AccuVac® Ampuls (Method 8026) (continued)

Zero

5. Start the instrument
timer.
A two-minute reaction
period will begin.

6. When the timer
expires, wipe the blank
and insert it into the cell
holder.

7. ZERO the instrument.
The display will show:
0.00 mg/L Cu

8. Within 30 minutes
after the timer expires,
wipe the Ampul and insert
it into the cell holder.
READ the results in
mg/L Cu.

Interferences
The Interfering substances and suggested treatments for powder pillows table suggests
treatments for powder pillows. The Interfering substances and suggested treatments for AccuVac
Ampuls tables suggests treatments for AccuVac Ampuls. To differentiate free copper from that
complexed to EDTA or other complexing agents, use a 25-mL sample cell and Free Copper
Reagent Powder Pillow instead of the CuVer 1 Powder Pillow in step 3. Add a Hydrosulfite
Reagent Powder Pillow to the same sample and re-read the result. This result will include the total
dissolved copper (free and complexed). Unlike CuVer 1 Reagent, CuVer 2 Reagent Powder
Pillows and AccuVac Ampuls react directly with copper, which is complexed by chelants such as
EDTA.

Table 146 Interfering substances and suggested treatments for powder pillows
Interfering substance

Interference levels and treatments

Acidity

If the sample is extremely acidic (pH 2 or less) a precipitate may form. Add 8 N Potassium
Hydroxide Standard Solution drop-wise until sample pH is above 4. Continue with step 3.

Aluminum, Al3+

Follow the powder pillow procedure above, but substitute a CuVer 2 Copper Reagent Powder
Pillow for the CuVer 1 Pillow used in step 3. Results obtained will include total dissolved
copper (free and complexed). Requires a 25-mL sample volume.

Cyanide, CN–

Prevents full color development. Before adding the CuVer 1 Powder Pillow Reagent, add 0.2
mL of formaldehyde to the 10-mL sample. Wait 4 minutes before taking the reading. Multiply
the test results by 1.02 to correct for sample dilution by the formaldehyde.

Hardness

Follow the powder pillow procedure above, but substitute a CuVer 2 Copper Reagent Powder
Pillow for the CuVer 1 Pillow used in step 3. Results obtained will include total dissolved
copper (free and complexed). Requires a 25-mL sample volume.

Iron, Fe3+

Follow the powder pillow procedure above, but substitute a CuVer 2 Copper Reagent Powder
Pillow for the CuVer 1 Pillow used in step 3. Results obtained will include total dissolved
copper (free and complexed). Requires a 25-mL sample volume.

Silver, Ag+

If a turbidity remains and turns black, silver interference is likely. Add 10 drops of saturated
Potassium Chloride Solution to 75 mL of sample, followed by filtering through a fine or highly
retentive filter. Use the filtered sample in the procedure.
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Table 147 Interfering substances and suggested treatments for AccuVac Ampuls
Interfering substance

Interference levels and treatments

Acidity

If the sample is extremely acidic (pH 2 or less) a precipitate may form. Add 8 N Potassium
Hydroxide Standard Solution drop-wise until sample pH is above 4. Continue with step 3.

Aluminum, Al3+

Reagents accommodate high levels.

Cyanide, CN–

Prevents full color development. Add 0.5 mL of formaldehyde per 25-mL of sample before
using CuVer 2 Reagent AccuVac Ampul. Wait 4 minutes before taking the reading. Multiply the
test results by 1.02 to correct for sample dilution by the formaldehyde.

Hardness

Reagents accommodate high levels.

Iron, Fe3+

Reagents accommodate high levels.

Silver, Ag+

If a turbidity remains and turns black, silver interference is likely. Add 10 drops of saturated
Potassium Chloride Solution to 75 mL of sample, followed by filtering through a fine or highly
retentive filter. Use the filtered sample in the procedure.

Sample collection, preservation and storage
•

Collect samples in acid-cleaned glass or plastic containers.

•

Adjust the pH to 2 or less with concentrated nitric acid (about 2 mL per liter).

•

Store preserved samples up to six months at room temperature.

•

Before analysis, adjust the pH to 4–6 with 8 N Potassium Hydroxide. Do not exceed pH 6, as
copper may precipitate.

•

Correct the test result for volume additions.

•

If only dissolved copper is to be determined, filter the sample before acid addition.

Accuracy check
Required for accuracy check:
•

Copper Standard Solution, 100 mg/L Cu

•

TenSette Pipet and Pipet Tips

•

Mixing cylinders (3)

•

Beakers (3)

Standard additions method (sample spike)
1. Prepare a 12.5 mg/L Copper standard by pipetting 5.0 mL of Copper standard solution,
100mg/L into a 50 mL mixing cylinder. Dilute the solution to 40 mL, stopper and mix.
2. After reading test results, leave the sample cell (unspiked sample) in the instrument.
3. Select Options>More>Standard Additions from the instrument menu.
4. Default values for standard concentration, sample volume and spike volumes can be accepted
or edited. After values are accepted, the unspiked sample reading will appear in the top row.
See the user manual for more information.
5. Prepare a 0.1 mL sample spike by adding 0.1 mL of standard to the unspiked sample. Press
the timer icon. After the timer expires, read the result.
6. Prepare a 0.2 mL sample spike by adding 0.1 mL of standard to the 0.1 mL sample spike.
Press the timer icon. After the timer expires, read the result.
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7. Prepare a 0.3 mL sample spike by adding 0.1 mL of standard to the 0.2 mL sample spike.
Press the timer icon. After the timer expires, read the result. Each addition should reflect
approximately 100% recovery.
Note: For AccuVac Ampuls, fill three mixing cylinders with 50-mL of sample and spike with 0.2 mL, 0.4 mL
and 0.6 mL of Copper Voluette Ampule Standard, 75-mg/L Cu. Transfer 40 mL from each of the three
mixing cylinders to three 50-mL beakers. Analyze each standard addition sample as described in the
procedure above. Accept each standard additions reading by pressing READ. Each addition should
reflect approximately 100% recovery.

8. 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
Note: Refer to the instrument user manual for specific software navigation instructions.

Prepare a 4.00-mg/L Standard as follows:
1. Using Class A glassware, pipet 4.00 mL of Copper Standard Solution, 100-mg/L as Cu, into a
100-mL volumetric flask. Dilute to volume with deionized water, stopper and invert to mix.
Perform the procedure as described above.
2. To adjust the calibration curve using the reading obtained with the 4.00-mg/L Standard
Solution, select Options>More>Standard Adjust from the instrument menu.
3. Turn on the Standard Adjust feature and accept the displayed concentration. If an alternate
concentration is used, enter the concentration and adjust the curve to that value.

Method performance

Program

Standard

Precision
95% Confidence Limits of
Distribution

Sensitivity
Concentration change
per 0.010 Abs change

135

1.00 mg/L Cu

0.97–1.03 mg/L Cu

0.04 mg/L Cu

140

1.00 mg/L Cu

0.97–1.03 mg/L Cu

0.03 mg/L Cu

Summary of method
Copper in the sample reacts with a salt of bicinchoninic acid contained in CuVer 1 or CuVer 2
Copper Reagent to form a purple colored complex in proportion to the copper concentration. Test
results are measured at 560 nm.

Consumables and replacement items
Required reagents
Description
CuVer®

1 Copper Reagent Powder Pillows

Quantity/Test

Unit

Catalog number

1

100/pkg

2105869

1

25/pkg

2504025

OR
CuVer® 2 Copper Reagent AccuVac® Ampuls
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Required apparatus
Description

Quantity

Unit

Catalog number

Beaker, 50-mL

1

each

50041H

Stopper for 18 mm tube

1

6/pkg

173106

Unit

Catalog number

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

100 mL

12842

Copper Voluette® Ampule Standard, 75-mg/L as Cu, 10-mL

16/pkg

1424710

Metals Drinking Water Standard, LR for Cu, Fe, Mn

500 mL

2833749

Metals Drinking Water Standard, HR for Cu, Fe, Mn

500 mL

2833649

Optional reagents and apparatus
Description

Unit

Beaker, 50-mL

each

500-41H

100/pkg

2188299

each

189641

100 mL MDB

205932

CuVer 2 Copper Reagent Powder Pillow
Cylinder, mixing,. 50 mL
Formaldehyde, ACS

Catalog number

Nitric Acid, concentrated

500 mL

15249

Potassium Chloride Solution

100 mL

76542

Potassium Hydroxide Standard Solution, 8 N
Reagent Set for Free and Total Copper, includes:

100 mL MDB

28232H

each

2439200

Hydrosulfite Reagent Powder Pillows

100/pkg

2118869

Free Copper Reagent Powder Pillows

100/pkg

2182369
2612602

Sample Cells, 25 mLmatched, 1” square

2/pkg

AccuVac Snapper

each

2405200

Ampule Breaker

each

2196800

Sample Cells, 25 mm round

6/pkg

2401906
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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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