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What are Semivolatile compounds?
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Phenols

SVOCs (SemiVolatile Organic Compounds)

Nitro-Aromaticses Phthalates PAHs

Others (Organic acids, Ketones, Amines, etc.)
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How to analyze SVOCs?

GC/MS technology is most used to acquire chromatograms, identify and 

quantitate for SVOCs



EPA methods: Update SW-846
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GC-MS/MS detector was allowed to use for the analysis of SVOCs by EPA 

8270E, updated in 2018
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Q1 Q2 Q3Ion Source Detector

Triple quadrupole GCMS (GC-MS/MS)
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GC-MS/MS can achieve great selectivity using Selected Reaction Monitoring, 

also referred to as Multiple Reaction Monitoring (MRM)



What are the benefits of GC-MS/MS?
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GC-MS/MS can achieve great selectivity using MRM



What are the benefits of GC-MS/MS?
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GC-MS/MS can perform high sensitivity Scan analysis with MRM analysis
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SVOC Application following 8270E
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GC conditions

Injection Temp. 275 °C

Injection Mode Split (1:10)

Column Flow 1.2 mL/min

Flow Control Mode Linear Velocity

Column Rxi-5MS
(30m x 0.25 mm, 0.25 μm)

Oven Temp. 40 °C (1 min) ->20 °C/min 
to 280 °C -> 5 °C to 320 °C 
(1 min)
Total run: 22 min

Carrier Gas Helium

MS conditions

Solvent Cut Time 2 min

Ion Source Temp. 200 °C

Interface Temp. 320 °C

Detector Voltage 1.3 kV (Absolute)

GC and MS conditions Compound list and MSMS parameter

Commercially available libraries or database can accelerate method 

optimization when new compounds need to be added



Quantitation Result
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All 83 compounds passed guidance criteria outlined in EPA 8270E
>60% compounds presented %RSD of RF ≤20% and excellent linearity

with wide calibration ranges (0.01-50ppm or 0.01-20ppm)
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Conc.Ratio
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Curve Fit: Quadratic

Weighting: Default (1/C^2)

Zero: Default (Not Forced)
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All 83 compounds passed guidance criteria outlined in EPA 8270E
Calibration curve criteria was met for challenging compounds, such as benzoic acid and nitro-group 

containing compounds, from 0.2 to 50 ppm when using a quadratic fitting



Quantitation Result
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At Lowest calibration point good peak shape and good repeatability were obtained
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Quantitation Result

Good repeatability was also achieved for challenging compounds at 

lowest calibration point

200 ppb Chromatogram (n=6)
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Qualification Result
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Black: 

Total Scan ion chromatogram 

Other color: 

MRM chromatogram 
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Scan/MRM simultaneous analysis support unknown compound identification



Application Result
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・All 83 compounds pass calibration curve criteria outlined 8270E with wide range 

・All 83 compounds show good chromatography and repeatability using MSMS

・Unknown peaks can be identified using library search with MRM analysis
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Non-Target analysis in Triple quadrupole
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AIQS-DB

(Automated Identification and Quantification System) 

Theory

Sample prep
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Evaluation of AIQS-DB

Reproducibility %RSD (Number of Substances)

Under 10% 41%(47)

10-20% 37%(42)

Over 20%(~70%) 22%(25)

Using 4 GCMS at 4 location (Column: DB-5ms 30mx0.25mm i.d. 0.25um)

Many of the substances having no or one highly polar 

functional group.

Polycyclic aromatic hydrocarbons with high boiling point, 

substances with relatively high water solubility containing a 

high polarity function group

At least 2 high-polarity functional groups such as 2,6-

diaminotoluene, m-aminophenol, etc.
When we try to improve those compounds, 

we should consider about polar column.

But as screening purpose, this method is 

acceptable.



Demonstrate the use of AIQS-DB
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TIC of River water sample (Q3 Scan)
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Detected pollutants example
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Detected pollutants example
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Demonstrate Results
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Semi-Quantitative Results for detected environmental pollutants using AIQS-DB



Non-target and target analysis with GC-MS/MS
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Create Calibration curve for Target analysis 

using MRM 

Running sample with Scan/MRM method Report quant result using MRM data

Report semi-quant result using Scan Data
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Using 1 method we can acquire both data of non-target result and accurate quant 

result following 8270E



Conclusion
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GC-MSMS is Ready to use solution for SVOC 
analysis following 8270E guidance

GC-MSMS can do both quantitation for analyte 
and qualification for unknown compounds at 
the same time

GC-MSMS can do non-target semi-quant and 
accurate target analysis at the same time



Q&A
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For any questions, contact:

Yoshiro Hiramatsu 

yohiramatsu@shimadzu.com

For more information, visit:

www.OneLabOneEarth.com

Connect with us:

Twitter - @shimadzussi

Instagram - @shimadzussi

LinkedIn - /company/shimadzu-scientific-instruments/

YouTube - @ShimadzuScientificInstruments

http://www.onelaboneearth.com/
https://czhzq04.na1.hubspotlinks.com/Ctc/RI+113/cZhzQ04/MVDbmPfclzhW12xyz57jl7vwW93kvSZ4WLJ8vN861KBG3q90_V1-WJV7CgH_CW4BTNLL8fBcD-N38JF9fjc1M5W8KBjln60jfFSW1qTm3D7TKM98W1YYtjq5m04tnN40bJ7-H_QT5W8WtrQ78yySM9W4V9GZs6HgB32W8J2TnX6mxzXLW7QHnzc5YGbkcW4m110C56WzFyN6jHLX2mNQ_DVVtrT4454kk9W6MJSh82t8f-YW1D2wrb9jqvX2W3bDpBX8MGSqnW7Kks-T1nkMZLW61vs0x8896RwW8RPQkJ43l5zpW4Gv9mL8fHjN5W2BR19J3Vv209W32wscT78_lyzW9kypR-7drg9pW4DZ_P57Q2VtRN7q5q30WynyjW8JYSxw88qg79W3l8kYS4Kt3cPW6bt1g_5RsbHpW2XsFfR1NKhczW6P-k6g215TNK37Mc1
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