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Oil Types  
Diesel Heavy 

Pictures are courtesy of Hunt Refining



Different Oil Types = Different Sample 
Introduction Challenges  

Crude Solidified at Room Temperature

Pictures are courtesy of Hunt Refining and Ketjen Corporation 



Different Oil Types = Different Sample Introduction 
Challenges  

                  Viscosity and Physical Properties 
              
                     
       Sample Uptake, Nebulization, Aerosol Transport 

                 
                Sample Introduction Components 



ASTM Standard Methods for Oils Analysis by ICP-OES
              D5185            and            D4951



High-Solids Capable Nebulizer is Recommended 





 

1.0 mm ID
0.50–0.75 mm

OptiMist® Nebulizer  Sample Introduction 
Geometry  Prevents Blockages 

0.50–0.80 mm



OptiMist® Ultimate   and      OptiMist® Extreme

US Patent # 11,378,518 

Robust and Reliable Nebulizers for Oils Analysis 



Carbon “Bullet” in Organic Matrix 



Limitations of Organometallic Standards
 for  ICP-OES/ICP-MS Oil Analysis      

•Carbon Build-up on the Torch  
•Excessive Wear of the Sample Introduction Components 
              
                     
                        EXTRA MAINTENANCE 

                 
SIGNIFICANT COST for HIGH PRODUCTIVITY LABORATORIES! 



Limitations of Organometallic Standards
 for  ICP-OES/ICP-MS Oil Analysis      

• Calibration Standards Must be Prepared Daily!  
• Separate Calibration for Sulfur is Required
   Organometallic Standards are Made from Sulfonated Compounds 

• Shelf Life: 6 - 12 months 
• Limited Availability of the Analytes 



Sample Deposition (Carbon Buildup) 
 on the Torch Injector Tip

No gap 



Sample Deposition (Carbon Buildup)  
on the Torch  Injector Tip



Sample Deposition (Carbon Buildup)
Inside the Torch Inside the Torch Injector  



Limitations of Organometallic Standards
 for  ICP-OES/ICP-MS Oil Analysis      

• Carbon Build-up on the Torch  
• Excessive Wear of the Sample Introduction Components 
• Calibration Standards Must be Prepared Daily!  
• Separate Calibration for Sulfur is Required
   Organometallic Standards are Made from Sulfonated Compounds 

• Shelf Life: 6 - 12 months 
• Limited Availability of the Analytes 



Aqueous Calibration  - Why NOT? 

Aqueous Standards and Oil Samples are 
not Naturally Compatible (Mixable)

What if They Could Be Mixed?  



• Reduced Carbon Build-up  
• Reduced Wear of the Sample Introduction Components
• Stability after Dilution with ASOSolv TM  - TWO WEEKS! 
• ?
• ? 
• ?

Could Aqueous Calibration with ASOSolv TM 
Provide a New Approach to ICP Oil Analysis?



Thank you for your attention!
Questions ? 

SERGEI@TXSCIENTIFIC.COM

WWW.TXSCIENTIFIC.COM

mailto:SERGEI@TXSCIENTIFIC.COM
http://www.txscientific.com/


Introducing ASOSolv™
M I K E B O O T H , I N N O V A T I O N S A N D A P P L I C A T I O N S D E V E L O P M E N T M A N A G E R



WHAT IS ASOSOLV™

• ASOSolv™ is a newly developed solvent used for the 
ICP analysis of oil samples
• ASOSolv™ is comparable to other commercially available solvents for 

metals analysis of oil samples.
• ASOSolv™ is unique due to its compatibility with aqueous standards.

Aqueous Standards in Organic Solvent



• ASOSolv™ is not a direct replacement for 

traditional organometallic standards.

• ASOSolv™ is a part of sample/standard prep.

WHAT IS ASOSOLV™ NOT?

• No CRMs will be provided in an ASOSolv™ matrix as a stock or custom at this 
time.



BENEFITS OF ASOSOLV™

• Flexibility
⚬ Compatible with both aqueous and traditional organometallic CRMs

• High Purity Solvent
⚬ Trace Metals Impurity Data for 66 elements on each lot of ASOSolv™

• Sustainability
⚬ ASOSolv™ is sourced from green, less toxic starting materials compared to traditional solvents

• Clean Workflow
⚬ ASOSolv™ leaves little to no carbon buildup on ICP Sample Introduction Systems



BENEFITS OF ASOSOLV™ &
AQUEOUS CRMS

• More Elements
⚬ CRMs designed for use with ASOSolv™ will include 33 elements. Sulfur included!

• Easy Standard Preparation
⚬ CRMs are designed for fast and easy 10x dilutions to reach working standard concentrations.

• Stability
⚬ Prepared working standards are stable for weeks.



BENEFITS OF ASOSOLV™ &
AQUEOUS CRMS

• More Tests Per Bottle
⚬ Aqueous CRMs are certified in wt./wt. with a density much higher than 

traditional organometallic standards.
⚬ 30% increase in analyte comparing a 500mL of aqueous CRMs vs. 400g of 

traditional organometallic CRMs when µg/g concentrations are the same.

• Benefits of an IV Stock
⚬ Fast 2-day turnaround time for ASOS Series CRMs, designed for use with ASOSolv™.
⚬ 5-year TCT shelf life



HOW TO USE ASOSOLV™
• If using traditional organometallic standards:
⚬ Simply dilute as you would with any other solvent!

• If using aqueous standards:
⚬ We recommend using our ASOS series standards and perfroming 10X dilutions.
⚬ For ASOSolv™ to remain effective,

the organic solvent must remain
as 90% of the matrix.
⚬ The ASOS CRM series is split for

stability and to prevent spectral
interferences.



RESULTS OF USING 
ASOSOLV™ & AQUEOUS 

CRMS

NIST SRM 1085c
Tested against a calibration curve 
made from aqueous CRMs 
diluted in ASOSolv™

Most elements returned results 
within 2% of the certified values



ASOSOLV™ PURITY & EDIBLE OILS 
APPLICATIONS

• Low Trace Metals 
Impurity levels in 
ASOSolv™ open the 
door to low detection 
limit applications. 

0 µg/g As Standard



ASOSOLV™ PURITY & EDIBLE OILS 
APPLICATIONS

• Low Trace Metals 
Impurity levels in 
ASOSolv™ open the 
door to low detection 
limit applications. 

0.15 µg/g As Standard



Size ASOSolv Pricing

500 mL $58

1 gallon $108

5 gallon $478

ASOSolv™ 
Products &
Pricing

IV Part # Size (mL) Kit Price

ASOS-1-CAL-500PPM 2x500 $404

ASOS-1-CAL-200PPM 2x500 $299

ASOS-1-CAL-100PPM 2x500 $265

ASOS-1-CAL-50PPM 2x500 $256

ASOS-1-CAL-10PPM 2x500 $239

ASOS-1-CAL-5PPM 2x500 $234

ASOS-1-CAL-2.5PPM 2x500 $232

ASOS-1-CAL-1PPM 2x500 $231

ASOS-1-CAL-BLANK 2x500 $230



IV Part # Size (mL) Kit Price
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ASOS-1-CAL-10PPM 2x500 $239
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• CRMs designed for 
ASOSolv™:
• Designed to be diluted 10x 

each to support working 
standards ranging from 0-
50 µg/g

• Elements split into 
two matrices:
• Ag, Al, B, Ba, Bi, Ca, Cd, Cr, 

Cu, In, K, Mg, Na, Ni, P, Pb, 
S, and Sr in HNO3

• As, Be, Fe, Hg, Li, Mn, Mo, 
Sb, Se, Si, Sn, Ti, V, Zn, and 
Zr in HCl/HF



CAN ASOSOLV™ BENEFIT YOUR 
WORKFLOW?

• Reliable Supply Chain
⚬ Organometallic standards are difficult to source consistently, with slow response times and long order lead times. 

ASOSolv™ and ASOS series CRMs are stock products.

• Adressing Standard Instability
⚬ Organometallic CRMs can be prone to quality and stability issues due to their starting materials, causing lot-to-lot 

variability. Aqeuous standards are shelf stable and working standards diluted with ASOSolv™ are stable for 2 weeks!

• Struggle with Instrument Downtime?
⚬ Carbon buildup on the ICP Sample Introduction System forces analysts to stop, clean, or swap equipment between oil 

and aqueous sample runs. ASOSolv™ burns clean and limits carbon buildup.

• Running Both Oil and Aqueous Samples?
⚬ Switching between oil and water-based analyses requires significant time, equipment changeover, and added 

maintenance overhead. Try running both sample types in ASOSolv™!

• Limited Element Coverage with Traditional Organometallic CRMs
⚬ Stock ASOS series CRMs cover 33 elements including sulfur! Other CRMs can be designed as custom products tailored 

for easy use with ASOSolv™, including expansion into rare earth elements.



MORE ASOSOLV™ RESOURCES



Thank you!
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