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This technical note demonstrates the SCIEX novus V55 system 

as a powerful, next-generation mass spectrometer delivering 

highly accurate and precise quantitation of PFAS in drinking 

water using EPA Method 533. Excellent quantitative 

performance was achieved in laboratory fortified blanks (LFBs) 

with mean accuracies of 91%-128% at the 2 ng/L method 

reporting limit (MRL) concentration and 89-126% at 40 ng/L, 

and precision <20%CV across both spiking levels. A minimal 

system background, typically 1-2% of the MRL in the laboratory 

reagent blank (LRB), further enabled confident, high-quality 

data critical for trace-level monitoring. By leveraging the SCIEX 

OS Batch Automation Decision Rules, QC criteria, including 

carryover following the high-level calibration standard, can be 

automatically monitored, driving early risk mitigation, 

minimizing batch failures and reruns and maintaining high 

throughput operation.  

 

Key benefits of PFAS analysis in drinking water 
using the SCIEX novus V55 system 

Good retention and peak shape using the Phenomenex Luna 

Omega PS C18 column. Symmetrical peak shape was shown 

for early eluting analytes, such as PFBA and PFPeA with 

retention times (RTs) of 1.7 min and 2.0 min, respectively.  

Excellent quantitative performance in method spikes. Mean 

accuracies ranged from 91% to 128% at the 2 ng/L MRL level 

and from 89% to 126% at 40 ng/L in LFBs (n=7), with a mean 

precision of <20%CV across both levels 

Automated QC monitoring to minimize batch failures. SCIEX 

OS Batch Automation Decision Rules monitored QC criteria with 

automated batch intervention to maintain sample throughput 

Application to real-world samples. The method was applied to 

7 field drinking water samples with PFBS detected greater than 

the MRL in one sample

Demonstrating reliable PFAS quantitation using EPA Method 533 

   

Figure 1. Extracted ion chromatograms (XICs) for PFNA and PFHxS in the laboratory reagent blank (LRB) and 2 ng/L laboratory fortified blank (LFB) 
analyzed using EPA Method 533 on the novus V55 system.  



 

Introduction 

Per- and polyfluoroalkyl substances (PFAS) in drinking water 

are regulated in multiple countries and regions through either 

enforceable maximum contaminant levels (MCLs) or advisory 

guidelines. In the United States, the Environmental Protection 

Agency (EPA) established MCLs for PFOA, PFNA, PFOS, PFHxS, 

PFBS and HFPO-DA in April 2024. In addition, several U.S. states 

have implemented their own PFAS MCLs or guidance values, in 

some cases, expanding the number of regulated analytes and 

adopting more stringent action levels. Analysis of PFAS in 

drinking water is performed using liquid chromatography-

tandem mass spectrometry (LC-MS/MS), commonly in 

accordance with EPA Method 5331 or earlier methods such as 

EPA 537.12 and 537.3 These methods employ solid-phase 

extraction (SPE) to concentrate and clean up water samples 

prior to instrumental analysis and require strict adherence to 

quality control criteria, including accuracy and precision 

requirements for laboratory water spike samples. This technical 

note describes the analysis of PFAS in drinking water using EPA 

Method 533 on the SCIEX novus V55 system. The novus V55 

system is the smallest mass spectrometer in its class, 35% 

more compact compared to the SCIEX 5500+ system. Also, the 

improved energy efficiency reduces heat output and lab cooling 

needs by up to 40% as compared to the 5500+ system. 

 

Methods 

Sample preparation. Full method details are described in the 

EPA method 533 document.1 Briefly, a 250 mL sample was 

preserved by adding ammonium acetate (final concentration of 

1 g/L) and spiked with the suite of isotope dilution analogue 

standards (EPA-533APDS, Wellington Laboratories, Guelph, ON). 

Samples were extracted and concentrated using Phenomenex 

Strata™-X-AW polymeric solid-phase extraction (SPE) 

cartridges (500 mg/3 mL, P/N: 8B-S038-HBJ). Extracts were 

reconstituted in 1 mL of 80:20 (v/v) methanol/water and spiked 

with the isotope performance standards. 

  

Liquid chromatography. Chromatography was performed with 

an ExionLC AE system using a Phenomenex Luna C18(2) (50 x 

4.6 mm, 5 μm, P/N: 00B-4252-E0) as the delay column and a 

Phenomenex Luna Omega PS C18 (50 x 2.1 mm, 3 μm, P/N: 

00B-4758-AN) as the analytical column. The mobile phases 

were water (“A”) and methanol (“B”), both modified with 5mM 

ammonium acetate. The flow rate was 0.600 mL/min and the 

gradient program is presented in Table 1 with a total runtime of 

8.5 min. The column oven was set to 40oC and the injection 

volume was 2 μL.   

 

Mass Spectrometry. Samples were analyzed using the novus 

V55 system with the OptiFlow source under negative mode 

electrospray ionization. Data was acquired using multiple 

reaction monitoring mode (MRM) with one MRM transition per 

compound. The optimized source and gas conditions are 

presented in Table 2 and the compound-specific parameters 

are presented in the Appendix.  

 

Data anlysis. The SCIEX OS software (version 5.0) was used for 

data acquisition and processing. Analyte raw area counts were 

normalized to the corresponding isotope dilution analogue (see 

Appendix). As per the EPA 533 criteria, the calibration curve 

was forced through the origin. The reported concentrations for 

the sulfonic acid were corrected for the sodium or potassium 

salt content. The “Decision Rules” workflow was used with the 

Acquistion Batch Automation feature to illustrate the 

automated, real-time monitoring of QC samples. 

Table 1: Gradient program for the analysis of PFAS in drinking water using 
EPA method 533 with the novus V55 system. 

Time (min) Mobile phase A (%) Mobile phase B (%) 
0.0 90 10 
0.5 90 10 
1.0 45 55 
4.5 5 95 
7.0 5 95 
7.1 90 10 
8.5 90 10 

Table 2: Source and gas conditions for the analysis of PFAS in drinking 
water using EPA method 533 with the novus V55 system. 

Parameter Value 
Polarity Negative 

Ion source gas 1 45 psi 
Ion source gas 2 65 psi 

Curtain gas 45 psi 
Source temperature 400oC 

Ion spray voltage -3000 V 
CAD gas 10 

https://www.phenomenex.com/products/strata-x-solid-phase-extraction-products/strata-x-aw
https://www.phenomenex.com/products/strata-x-solid-phase-extraction-products/strata-x-aw
https://www.phenomenex.com/products/luna-hplc-column/luna-c18-2
https://www.phenomenex.com/products/luna-omega-hplc-column/luna-omega-ps-c18
https://sciex.com/products/software/sciex-os-software


 3 

Batch decision rules 

EPA Method 533 specifies that the laboratory reagent blank 

(LRB), analyzed immediately after the highest calibration 

standard, exhibits background PFAS concentrations less than 

one-third of the MRL. Exceedance of this threshold results in all 

positive results within the batch to be invalid and typically 

necessitates complete batch reanalysis. This causes significant 

time and throughput impacts for the lab. To mitigate this risk, 

SCIEX OS features batch acquisition “Decision Rules” that 

enable real-time, automated data monitoring and corrective 

action (Figure 2). First, a flagging rule (“carryover”) was 

created within the processing method to identify LRB results 

exceeding one-third of the MRL. Batch “Decision Rules” were 

then configured to automatically insert a double blank injection 

if this carryover flag failed. In this example, up to 3 consecutive 

double blanks were permitted; persistent failures resulted in 

batch stoppage. An intentionally contaminated LRB 

[“instrument blank (simulated)”] was evaluated to illustrate the 

effective of this feature. These results demonstrate the 

flexibility of the SCIEX OS Batch Decision Rules to minimize 

batch failures and maintain sample throughput. 

  

 

Figure 2. Acquisition batch automation decision rules workflow. An illustrative example is shown for monitoring carryover in a blank analyzed immediately 
after the high-level calibration standard. 
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Chromatographic retention and analyte separation 

The combination of the Phenomenex Luna Omega PS C18 

column and gradient conditions used, showed good 

chromatographic retention from the void volume as 

demonstrated by the individual PFAS compounds eluting from 

1.7 min (PFBA) to 4.1 min during the 8.5 min runtime (Figure 3). 

Separation from the void volume, and potential co-eluting 

interferences is essential for maintaining good data quality. All 

compounds exhibited good peak symmetry using the PS C18 

column and most PFAS were baseline separated. Further, 

clusters of branched isomers partially separated from the linear 

isomer peak for PFAS such as PFNA, PFOA, PFHxS and PFOS. 

 Sensitivity of the novus V55 system 

Analysis of low-level standards showed detectable peaks at 

concentrations ranging from 5 to 10 pg/mL using the 2 μL 

injection volume (Figure 4). In general, the sensitivity of the 

sulfonic acids was greater than the carboxylic acids due to the 

slightly higher source temperature used. These results 

demonstrate the capability of the novus V55 system for trace 

level PFAS analysis of the broad analyte panel in EPA Method 

533.  

        

Figure 3. Overlaid XICs for the analysis of EPA 533 using the novus V55 system with an 8.5 min gradient. The XICs are shown for the 5 ng/mL calibration 
standard.  

   

Figure 4. XICs for PFBS (5 pg/mL), PFNA (10 pg/mL) and HFPO-DA (5 pg/mL) in solvent standards using the novus V55 system with 2 μL injection volume. 
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Calibration standard quantitative performance: 
Accuracy and linear dynamic range 

Calibration standards were prepared in 80:20 (v/v) 

methanol/water and analyzed at 7 levels from 0.25 ng/mL to 

100 ng/mL (n=1). These calibration levels represent in-sample 

concentrations of 1 ng/L to 400 ng/L, accounting for the 250x 

SPE concentration factor. At the MRL level, 0.50 ng/mL, the 

accuracy ranged from 84.7% to 110% across the panel of 25 

PFAS compounds, demonstrating good quantitative 

performance (Table 3). All compounds showed good linearity 

throughout the calibration range with r2 values ranging 0.987 to 

1.000 (see Figure 5 for PFOA). The only exception was NFDHA 

which is prone to in-source degradation and exhibited 

saturation in the 100 ng/mL standard. These results 

demonstrate the ability of the novus V55 system to accurately 

quantify PFAS across the 3 orders of linear dynamic range.  

  

 

Figure 5. Calibration curve for PFOA from 0.25 to 100 ng/mL using the 
novus V55 system. 

Table 3: Calibration standard quantitative performance for the analysis of EPA 533 using the novus V55 system. The data shows the accuracy of the 0.50 
ng/mL MRL standard and calibration curve correlation coefficient (r2)   

Compound 
0.50 ng/mL cal. std 

accuracy (%) 
Calibration curve r2 Compound 

0.50 ng/mL cal. std 
accuracy (%) 

Calibration curve r2 

PFBA 103 0.9992 4:2-FTS 100 0.9968 
PFPeA 90.5 0.9968 6:2 FTS 110 0.9932 
PFHxA 106 0.9966 8:2 FTS 95.1 0.9979 
PFHpA 89.5 0.9981    
PFOA 88.7 0.9981 HFPO-DA 84.7 0.9987 
PFNA 96.4 0.9976 ADONA 96.4 0.9996 
PFDA 94.5 0.9978 PFMPA 102 0.9977 

PFUnA 102 0.9980 PFMBA 92.7 0.9976 
PFDoA 108 0.9974 NFDHA 99.8 0.9768 

      
PFBS 92.9 0.9948 9Cl-PF3ONS 99.1 0.9990 

PFPeS 102 0.9949 11Cl-PF3OUdS 89.8 0.9985 
PFHxS 101 0.9972 PFEESA 95.6 0.9872 
PFHpS 84.7 0.9999    
PFOS 98.6 0.9985    
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Method performance in laboratory fortified blanks 
(LFBs): Accuracy and precision 

The method accuracy and precision were evaluated through 

laboratory fortified blank (LFB) spikes at 2 levels: the MRL (2 

ng/L) and 40 ng/L (n=7). In addition, laboratory reagent blanks 

(LRBs) were prepared and analyzed with each LFB set (n=7). At 

the 2 ng/L MRL level, the mean accuracy ranged between 91%-

128% (Figure 6), within the EPA 533 performance criteria of 

50-150% for LFB samples spiked within 2x of MRL. Similarly, 

the mean accuracy ranged between 89%-126% at the 40 ng/L 

level, within the EPA criteria of 70-130% for LFB samples spiked 

at higher levels. The mean precision was <20%CV for both LFB 

spiking sets except for 4:2 FTS in the 0.5 ng/L spikes (23%CV).  

The LRBs showed very low background contamination at levels 

less than the lowest calibration standard (0.25 ng/mL). In 

general, the LRB peak areas were 1-2% of the MRL peak area.  

These results demonstrate the ability of the novus V55 system 

to produce accurate and precise data, with very low system 

background, for the quantitation of PFAS in drinking water using 

the EPA Method 533. 

 

    

Figure 6. Mean accuracy (%) and precision (%CV, error bars) for the laboratory fortified blanks (n=7) at the 2 ng/L MRL and 40 ng/L mid-level. Samples 
were prepared using EPA Method 533 and analyzed using the novus V55 system. Red dashed lines show the accuracy acceptance criteria. 



 

 

               

Figure 7. Extracted ion chromatograms (XICs) for HFPO-DA, PFDA, 9Cl-PF3ONS and PFMPA in the laboratory reagent blank (LRB) and 2 ng/L laboratory 
fortified blank (LFB) analyzed using EPA Method 533 on the novus V55 system. 



 

 

Real-world drinking water sample analysis 

The method was applied to 7 real-world drinking water 

samples. PFAS concentrations were below the MRL for all 

analytes except for PFBS in field sample #3 at 3.0 ng/L (Figure 

8). These results are consistent with the generally low levels of 

PFAS detected in background drinking water samples. Overall, 

this demonstrates the capability of the novus V55 system for 

quantify PFAS in real-world drinking water samples using EPA 

Method 533. 

 

 

Conclusions 

The technical note demonstrated: 

• Application of EPA Method 533 for PFAS in drinking water 

using the novus V55 system 

• Good chromatographic performance using the Phenomenex 

Luna Omega PS C18 column; symmetrical peak shape and 

separation from the void-volume for early-eluting analytes 

(PFBA = 1.7 min, PFPeA = 2.0 min) 

• Reliable quantitative accuracy and precision in laboratory 

fortified blank samples; with mean accuracies of 91–128% at 

2 ng/L (MRL) and 89–126% at 40 ng/L (n = 7 per levels), and 

mean precision maintained at <20% CV across both levels 

• Automated QC monitoring in the SCIEX OS software to 

maintain sample throughput, SCIEX OS Batch Automation 

Decision Rules effectively monitored QC criteria, minimizing 

batch failures while mitigating potential impacts 

• Applicability to real-world samples; method was applied to 

seven field drinking water samples, with PFBS detected 

above the MRL in one sample (3.0 ng/L) 

  

 

                

Figure 8. Extracted ion chromatograms (XICs) for PFBS in the instrument 
blank field sample #3. PFBS was detected above the MRL at 3.0 ng/L. 
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Appendix 

 

Appendix: Compound specific parameters and corresponding isotope dilution analogue for the analysis of EPA Method 533 using the novus V55 system 

Compound 
Precursor ion 

(m/z) 
Fragment ion 

(m/z) 
DP (V) CE (V) CXP 

Isotope dilution 
analogue 

PFBA 213 169 -22 -10 -31 13C4-PFBA 
PFPeA 263 219 -20 -8 -34 13C5-PFPeA 
PFHxA 313 269 -25 -12 -13 13C5-PFHxA 
PFHpA 363.1 319 -30 -14 -13 13C4-PFHpA 
PFOA 413 369 -30 -15 -13 13C8-PFOA 
PFNA 463 419 -45 -15 -14 13C9-PFNA 
PFDA 512.9 469 -45 -15 -16 13C6-PFDA 

PFUnA 563.1 519 -50 -16 -18 13C7-PFUnA 
PFDoA 613 569 -50 -18 -20 13C2-PFDoA 
PFBS 298.7 79.9 -80 -65 -11 13C3-PFBS 

PFPeS 349 79.9 -90 -75 -11 13C3-PFHxS 
PFHxS 398.7 79.9 -100 -90 -11 13C3-PFHxS 
PFHpS 449 79.9 -120 -100 -11 13C8-PFOS 
PFOS 498.9 79.9 -120 -110 -11 13C8-PFOS 

4:2-FTS 327.1 307 -65 -27 -11 13C2-4:2-FTS 
6:2 FTS 427.1 407 -80 -32 -11 13C2-6:2-FTS 
8:2 FTS 527.1 507 -130 -37 -11 13C2-8:2-FTS 

HFPO-DA 284.9 168.9 -20 -11 -11 13C3-HFPO-DA 
ADONA 376.9 250.9 -22 -17 -11 13C4-PFHpA 
PFMPA 229.1 85 -45 -10 -19 13C4-PFBA 
PFMBA 279.1 85 -45 -10 -19 13C5-PFPeA 
NFDHA 295.1 201 -30 -17 -15 13C5-PFHxA 

9Cl-PF3ONS 530.9 350.9 -80 -37 -11 13C8-PFOS 
11Cl-PF3OUdS 630.9 450.9 -120 -40 -11 13C8-PFOS 

PFEESA 314.9 134.9 -55 -30 -13 13C3-PFBS 
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