SUeZ analytical procedure

For boiler and cooling tower waters.

m Test preparation

Table 1 shows the sample cell and cell orientation requirements for the SUEZ instruments that can use
this Analytical Procedure (AP).

To use the table, select an instrument, then read across to find the corresponding information for

this test.
Table 1 Instrument-specific information
Instrument ‘ Sample cell orientation Sample cell ‘
DR 2800 The fill line is to the right. L2793.0002
DR 1900
DR 900 The fill lines and diamond mark are toward the display.

Find a contact near you by visiting www.suezwatertechnologies.com and clicking on “Contact Us.”
*Trademark of SUEZ; may be registered in one or more countries.
©2017 SUEZ. All rights reserved.
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Samples must be analyzed immediately after collection and cannot be preserved for later analysis.

Filter samples that are turbid through a 0.45-pm filter.

The sample temperature must be 20-25 °C (68-77 °F) for accurate results.

After several analyses, the sample cells may have a blue discoloration. Clean the sample cells with 6.0 N (50%) hydrochloric
acid, then rinse thoroughly with deionized water.

Install the instrument cap on the DR 900 cell holder before ZERO or READ is pushed.

Refer to the instrument user manual for timer operation instructions.

For the best results, measure the reagent blank value for each new lot of reagent. Replace the sample with deionized

water in the test procedure to determine the reagent blank value. Subtract the reagent blank value from the sample

results automatically with the reagent blank adjust option.

Clean the external surface of the sample cells before insertion into the instrument cell holder. Use a damp towel and then

a dry towel to remove fingerprints or other marks.

Highly buffered samples or extreme pH may exceed the buffering capacity of the reagent and require sample pre-treatment.

Review the Safety Data Sheets (MSDS/SDS] for the chemicals that are used. Use the recommended personal protective
equipment.

Dispose of reacted solutions according to local, state and federal regulations. Refer to the Safety Data Sheets for disposal
information for unused reagents. Refer to the environmental, health and safety staff for your facility and/or local regulatory
agencies for further disposal information.

Results that are not within the working range of this procedure are not valid.

Samples must be analyzed immediately after collection and cannot be preserved for later analysis.

Collect samples in clean glass or plastic bottles
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Start %)
1. Start program 2. Prepare the sample:
316 Molybdate LR. For Fill a 25-mL graduated
information about mixing cylinder with 20
sample cells, adapters mL of sample.

or light shields, refer to
Instrument specific
information

on page 1.

Note: Although the program
name can be different
between instruments, the
program number does not
change.

AT
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5. Fill a sample cell 6. Develop the sample:

with 10 mL of the Add 0.5 mL of Molybdate

prepared sample. TC2 Reagent Solution to
the prepared sample
cell.

3. Add the contents of
one Molybdate TC1
Reagent Powder Pillow
to the mixing cylinder.

<>

7. Swirl to mix.

Dlllll D)

4. Close the
cylinder. Shake the
cylinder to
completely dissolve
the reagent.

02:00

8. Start the
instrument timer.
A 2-minute reaction
time starts.
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9. Prepare the blank: 10. Clean the blank 11. Insert the blank into 12. Push ZERO. The
When the timer expires, sample cell. the cell holder. display shows 0.00
fill a second sample cell mg/L Mo0,2-.

with 10 mL of the
prepared sample.

Read

13. Clean the developed 14. Insert the developed 15. Push READ. Results
sample. samples into the cell show in mg/L Mo0Q,?-
holder.

Interference studies were completed with a molybdate standard solution of 3.34 mg/L
M0042‘ that included the potential interfering ion. When the standard solution
concentration changed by +5% with a given ion concentration, the ion was considered to
be a substance that interferes. Interference results are summarized in Table 2, Table 3
and Table 4.

Table 2 Substances that cause a negative interference

Interfering substance ‘ Interference level
Alum More than 7 mg/L
Aluminum More than 2 mg/L
AMP (Phosphonate]) More than 15 mg/L
Bicarbonate More than 5650 mg/L
Bisulfate More than 3300 mg/L
Borate More than 5250 mg/L
Chloride More than 1400 mg/L
Chromium More than 4.5 mg/L. Read the molybdate concentration immediately after the
2- minute reaction period.
Copper More than 98 mg/L
Diethanoldithiocarbamate More than 32 mg/L
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Table 2 Substances that cause a negative interference (continued)

Interfering substance Interference level

EDTA More than 1500 mg/L

Ethylene Glycol More than 2% (by volume])

Highly buffered samples or Can prevent the correct pH adjustment of the sample by the reagents. Sample
extreme sample pH pre- treatment may be necessary. Adjust to pH 3-5 with acid (Sulfuric Acid, 1 N) or

base (Sodium Hydroxide, 1 N). Correct the test result for the dilution from the
volume additions.

Iron More than 200 mg/L

Lignin Sulfonate More than 105 mg/L

Nitrite More than 350 mg/L

Orthophosphate More than 4500 mg/L

Phosphonohydroxyacetic Acid More than 32 mg/L

Phosphonate HEDP Positive interference of about 10% up to 30 mg/L. As the concentration increases

above 30 mg/L, a decrease in the molybdate concentration reading occurs
(negative interference).

Quaternary Ammonium Compounds Can cause a negative interference. If a quaternary ammonium compound is
suspected, or if a green color develops after the Molybdate TC1 Reagent is added:

1. Add two brass dippers of Molybdate Interference Eliminator Powder to 20
mL of deionized water. Mix thoroughly.

2. Add 0.5 mL of this solution to 25 mL of sample. If Spectrus BD 1507 is used,
add 1 mL of this solution to 25 mL of sample to remove interference from up
to 50 mg/L BD 1507.

3. Shake the treated sample for 2 minutes.

4. Filter 25 mL of the treated sample through a 0.45-pm filter.
5. Use the filtered sample in the test procedure.

Sulfite More than 6500 mg/L

Table 3 Substances that cause a positive interference

Interfering substance Interference level

Benzotriazole More than 210 mg/L

Biocides Some biocides that are used in cooling water cause large interferences. Add the biocide to a
molybdate standard solution, then measure the molybdate concentration to determine if the
biocide causes an interference.

Carbonate More than 1325 mg/L

Highly buffered samples Can prevent the correct pH adjustment of the sample by the reagents. Sample pre-

or extreme sample pH treatment may be necessary. Adjust to pH 3-5 with acid (Sulfuric Acid, 1 N) or base (Sodium
Hydroxide, 1 N). Correct the test result for the dilution from the volume additions.

Morpholine More than 6 mg/L

Phosphonate HEDP The presence of the phosphonate HEDP at concentrations up to 30 mg/L will increase the

apparent molybdate concentration reading by approximately 10% (positive interference).

Multiply the test result by 0.9 to get the actual M0042‘ concentration.

Silica More than 600 mg/L

AP880.docx



Table 4 Non-interfering substances

Interfering substance Interference level

Bisulfite 9600 mg/L
Calcium 720 mg/L
Chlorine 7.5 mg/L
Magnesium 8000 mg/L
Manganese 1600 mg/L
Nickel 250 mg/L
PBTC (phosphonate) 500 mg/L
Sulfate 12,800 mg/L
Zinc 400 mg/L

1. Prepare a 3.34-mg/L molybdate (M0042~) standard solution as follows:

a. Use a pipet to add 10 mL of a 10-mg/L molybdate standard solution into a 50-mL
volumetric flask.
b. Dilute to the mark with deionized water. Mix well. Prepare this solution daily.

2. Use the test procedure to measure the concentration of the prepared
standard solution.

3. Compare the expected result to the actual result.

The method performance data that follows was derived from laboratory tests that were
measured on a spectrophotometer during ideal test conditions. Users can get different
results under different test conditions.

Program Standard Precision Sensitivity

(95% confidence interval) Concentration change per 0.010 Abs change

316 3.33 mg/L Mo042~ 3.23*3.46 mg/L Mo042~ 0.03 mg/L Mo042~

The ternary complex method for molybdate determination is a method in which
molybdate molybdenum reacts with an indicator and a sensitizing agent to give a stable
blue complex. The measurement wavelength is 610 nm.
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Required reagents*

Description Quantity/test
Molybdate TC1 Reagent Powder Pillow, 20-mL 1 100/pkg L2358
Molybdate TC2 Reagent Solution 0.5mL 50 mL L2359

*Review the Safety Data Sheets (MSDS/SDS) for the chemicals that are used. Use any recommended personal protective equipment.

Required apparatus

Description Quantity/test

Mixing cylinder, graduated, 25-mL with stopper 1 each L2377

Spectrophotometers and colorimeters (select one)

Description Quantity/Test
DR 1900 Spectrophotometer with accessories 1 each L1901
Sample cells, 10-mL square, matched pair 2 2/pkg L2793.0002
DR 900 Colorimeter with accessories 1 each L901
Sample cells, 10-20-25-mL, with cap 2 6/pkg L1976

Optional reagents and apparatus

Description Unit Code
Mixing cylinder, graduated, 50-mL each L2631
Dipper, brass, measurement each L113
Holder, membrane filter, 25-mm each L773
Filter membrane, 0.45-micron, 25-mm 100/pkg L6485
Hydrochloric Acid Solution, 6.0 N (50%] 60 mL L247.0060
Molybdate Interference Eliminator Powder 30g L1974
Molybdate Standard Solution, 10-mg/L as Mo 500 mL L.2038.0500
pH Strips, 0-14 COLORPHAST 100/pkg L1257
Safety bulb, rubber each L1575
Sodium Hydroxide Solution, TN 60 mL L255.0060
Sulfuric Acid Solution, 1 N 1000 mL .283.1000
Syringe, plastic 50-mL each L775
Pipetter, adjustable volume, 1.00-10.00 mL each L1089
Tips for L1089 Pipetter, 10-mL 200/pkg 20002
Pipetter, Socorex Calibra 822.1000, 100-1000 uL (EMEA only) each L8034
Pipetter, Socorex Calibra 832.10, 1.0-10.0 mL (EMEA only) each L8035
Tips for L8035 Pipetter, Socorex 312.10, 10-mL (EMEA only]) 100/pkg L8036
Tips for L8034 Pipetter, Socorex 319.1000B, 1000-pL (EMEA only) 250/pkg L8037
Water, deionized 4000 mL L.243.4000
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