
Purpose: 
Determination of trace element content of urea liquor, diesel exhaust fluid (DEF 32.5% and 50%), or water 
samples using an Inductively Coupled Plasma-Optical Emission Spectrometer (ICP-OES). 

Summary of Theory: 
An inductively coupled plasma, temperature of 6,000 to 10,000 K, vaporizes the sample being analyzed into 
excited atoms and ions. Those atoms and ions emit electromagnetic radiation at a specific wavelength that 
corresponds to a specific element. The intensity of the emission is directly correlated to the concentration of 
the element within the sample. 

Reagents: 
Argon dewar tank 
Ultra-pure water 
Zinc 2 ppm standard 

Equipment, and Supplies: 
iCap 7400 ICP-OES Analyzer 
ASX-520 autosampler 
Argon humidifier 
TF900 Turbine Pump Chiller-Water Recirculator 

Critical Factors and Interfering Substances: 
Method range: All samples must be diluted within calibration range to be considered accurate and recordable. 

Tubing Tension Adjustment: 

- With the plasma running and the sample pump tubing locked and clamp into position.
- Release the tension adjustment and allow the nebulizer to free aspirate.
- Tighten the tension adjustment until the flow just stops then tighten by one turn.
- Turn on the pump and, if necessary, tighten the tension until a smooth flow is produced. Do not over-

tighten the pump clamps as it will result in excessive wear and tear of the pump tubing and require
replacement tubing at more frequent intervals.

Torch Alignment: 

-
- Introduce a 2 ppm Zn solution. And ensure you leave enough time for the sample to enter the plasma

- Aspirate until the process is finished.
- The result of the test is displayed in the bottom (right side) of the page.

Reference 
Documents: 

International Standard, ISO 22241-1, ISO, 2006; Annex 1 

Preparation 

1. Ensure the argon dewar tank is open and the valve to the ICP is open.



2. Ensure the torch, nebulizer, and spray chamber are installed and seated correctly.

3. Feed the sample and drain capillary tubing* correctly over the pump rollers.
*Inspect all tubing before each analysis and replaced if there are indications of wear.

4. Lock and clamp the tubing into place. The pump tension can be adjusted while the plasma is
running (see critical factors for more details).

5. Connect the argon humidifier within the ICP.

Analysis Requirements 
1. The following elements must be analyzed on DEF  and water samples at the following

wavelengths:

Element Wavelength (Nm) 
Calcium (Ca) 396.85, 317.93, or 393.37 
Chromium (Cr) 205.56 or 267.72 
Iron (Fe) 259.94 or 239.56 
Potassium (K) 766.49 
Copper (Cu) 324.75 or 327.39 
Magnesium (Mg) 279.55 or 285.21 
Sodium (Na) 588.99 or 589.59 
Nickle (Ni) 352.45, 231.60, 227.07, or 221.65 
Zinc (Zn) 213.85, 206.20, or 202.55 
Aluminum (Al) 396.15, 394.40, or 167.08 

2. Measurements of each sample must be repeated at least three times.

3. A sufficient rinse time must be ensured after each sample change.

4.

Lighting the Torch 

1. Open the Qtegra desktop icon.

2. Power on the chiller by pressing the power button.

3. On the desktop menu, ensure all interlocks except the drain flow are green.

4.



5. Ensure the following conditions are set within the popup window:

iCAP OES Spectrometer

Checked Warm up: 10 minutes 
Checked Spectrometer Optimization 
Unchecked Manual sampling 

ASX-520 

Wash time 30 seconds 
Uptake time 30 seconds 

Sample Position Kind 
Blank solution Home 
Warm up Home 
After Completion Home 

6. Once warm up has finished, if the torch has been removed or adjusted, a torch alignment
using a 2 ppm Zinc solution is required before any samples may be completed (see critical
factors for more information).

Analysis 

1. Cli

2. automatically load all of the calibration and
quality control requirements for the run.

3. Sample can be added or deleted as needed by right clicking and insert or delete.

4. Enter the sample identifier for each sample.

5. On the upper left hand side of the 
to the queue.

6. Ensure all the calibration and quality sample vials are uncapped and the samples are loaded
into the auto-sampler with their corresponding location.

7. Go to the bottom left of the 
window.



8. analysis.

9. Results will be available once the samples are complete. Ensure that the LCS MDL
(laboratory control sample method detection limit) passes.

- If the LCS does not pass, rerun the sample. If it still does not pass, a new calibration
curve must be prepared and analyzed before any results are valid.

Calculation 

1. No calculations are required.

Cleanup and Disposal 

1. Combine all solutions and transfer to waste collection container labeled for this test.

2. If all testing is complete and any quantity to be retained has been set aside, transfer all excess
sample to the collection container labeled for that sample.

Sample Tag Number 

(Area) tag numbers - (list) 


