
VOC WORKING GROUP 
LAB TOUR & TELECONFERENCE
07/07/2016
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SCHEDULE

9:00 AM 

9:00 - 9:45 AM 
9:45 AM- LUNCH 
1:00 - 2:30 PM 
2:30 - 4:30 PM 
4:30 PM

INTRODUCTIONS 

SURVEY OF M313 
DEMONSTRATION [LAB] 
TELECONFERENCE [CC-2] 
PROCESSING/DISCUSSION [CC-2] 
WHOLE LAB TOUR [LAB]
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INSTRUMENT 
CONFIGURATION

CALIBRATION

SAMPLE 
ANALYSIS
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INSTRUMENT CONFIGURATION
CONSUMABLES 

SPLIT VS. SPLITLESS 

POST-COLUMN SPLIT 

SEPTA, LINER, SYRINGE 

CHROMATOGRAPHY VS 
EQUILIBRATION TIME 

SPLITTER INSTALLATION 
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INSTRUMENT CONFIGURATION
PREP DEMONSTRATION 

INTERPRETING RESULTS 

INSTRUMENT  
RECONFIGURATION LOOP 

IOM PREPARATION 
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IOM Component

C6 - C15

BFB

Triglyme

EGDE (IS)

Ethylene Glycol

Propylene Glycol

Methyl Palmitate

INSTRUMENT OPTIMIZATION MIX
Evaluation Of

Distribution of Molecular Weights to FID

Mass Spec Ionization [TO-15]

Instrument Sensitivity

Injector Reliability

Separation from Internal Standard

Endpoint Retention Time
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IOM Component

C6 - C15

BFB

Triglyme

EGDE (IS)

Ethylene Glycol

Propylene Glycol

Methyl Palmitate

INSTRUMENT OPTIMIZATION MIX
QC Requirements

Mass-adjusted area counts within 85 - 115% 
(normalized to C10)

Passes TO-15 Criteria

80 - 120% recovery at 0.1 g/L

50 - 150% recovery

90% separation of each component  
(EG/EGDE/PG)

Within 0.1 min prior to and following sample 
analysis
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IOM WORKSHEET 8

IOM CHROMATOGRAM
MS CHANNEL

FID CHANNEL
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MS CHANNEL

FID CHANNEL

CHROMATOGRAMSAMPLE 10

Configure Instrument

2) IOM Preparation

3) IOM Analysis Passing QCPassing QC

1)

CONFIGURATION LOOP 11

2) IOM Preparation

3) IOM Analysis

Failing QC

Passing QC

1) Tweak Configuration

Passing QC
x2x3x4

1)

CONFIGURATION LOOP 12



REQUIRED BY EPA

PRE-ANALYSIS CALIBRATION 13

THINGS TO CALIBRATE
A LIST, BY BRAD PARRACK

???
???
???

1) 
2) 
3) 
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INDUSTRY LABS

DO YOU KNOW WHAT’S IN YOUR SAMPLE?

√
EVERYONE ELSE
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SAMPLE PRE-SCREENING
EVERYONE ELSE

SCREENING
1) IDENTIFY THE COMPOUNDS IN A SAMPLE 
2) ESTIMATE THEIR CONCENTRATION TO DETERMINE IF A

ALERTS USER TO PRESENCE OF EXEMPT COMPOUNDS WHICH ARE QUANTIFIED 
ELSEWHERE AND REMOVED FROM THE VOC COATING CALCULATION

COMPOUND REQUIRES DIRECT CALIBRATION OR IF A  
SURROGATE CAN BE USED
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SCREENINGSAMPLE PRE-SCREENING

1)~ 3 G OF SAMPLE DILUTED INTO ~ 10 ML OF SOLVENT 

2) 150 UL OF EGDE (IS) ADDED 

3) MIXTURE BROUGHT TO 25 ML IN FLASK
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CHROMATOGRAMSCREENING
SOLVENT

IS

???

???
???

??? ???

FID CHANNEL
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DEFAULT COMPOUND

TRIGLYME
RESPONSE FACTOR USED TO QUANTIFY PEAKS SEEN:

1) DURING SCREENING 

2) DURING QUANTITATIVE ANALYSIS FOR PEAKS <1 G/L
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THINGS TO CALIBRATE
A LIST, BY BRAD PARRACK

1) 
2) 
3) ???

TRIGLYME
HEXANE - PENTADECANE
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Extraction Markers

IPA

DIIBA

Triglyme

Heptane
Cal

ibra
te

SAMPLE SPIKING QC

DETERMINE 
EXTRACTION 
EFFICIENCY IN 
SOLVENT
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1) 
2) 
3) 

HEXANE - PENTADECANE

THINGS TO CALIBRATE
A LIST, BY BRAD PARRACK

IPA, HEPTANE, DIIBA

TRIGLYME
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CALIBRATION TIME!

An Excited Analyst

OVERHEARD IN THE LAB
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Most Compounds

2 Point Calibration

CALIBRATIONS CURVES

4 Point Calibration

Surrogate Spikes

Difficult Compounds

24



0.1 g/L 
1 g/L  
5 g/L 

15 g/L 
Forced Through Zero

2 Point Calibration

CALIBRATIONS CURVES

4 Point Calibration

0.1 g/L 
15 g/L 

Forced Through Zero
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4 Point Calibration 2 Point Calibration
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CALIBRATION CURVES

2 POINT CURVE PREP - TRIGLYME & DIIBA
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I FEEL THE NEED.  
THE NEED TO SCREEN.

Tom Cruise

FAMOUS MOVIE QUOTES
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SAMPLE SCREENING SEQUENCE

6 SAMPLE MAX
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CHROMATOGRAMSCREENING

SOLVENT
IS

???
???

???
???

FID CHANNEL

MS CHANNEL

1H2E TEXANOLPGBE
1,3 PD
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1 - 3
Calibration Required -or- 

Calibrate for Surrogate Required

Concentration (g/L) Action

3+ Calibration Required

Cal
ibra

te

WHEN YOU NEED TO HAVE A RESPONSE FACTOR

0.1 - 1
Do Not Calibrate 

(quant as default compound)

< 0.1 Not counted in sample
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CHROMATOGRAMSCREENING 32

REQUIRED CALIBRANT

QUANT AS DEFAULT 

REQUIRED CALIBRANT  
-OR- 

REQUIRED SURROGATE

SCREENING RESULTS AS TRIGLYME 33



PGBE

A NEW LIST OF THINGS TO CALIBRATE
A SECOND LIST, BY BRAD PARRACK

1) 
2) TEXANOL

HAPPY CALIBRATING!
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ANALYSIS TIME!

An Excited Analyst

OVERHEARD IN THE LAB
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SAMPLE ANALYSIS
~ 30 G OF SAMPLE SPIKED WITH 1 G/L OF EACH  
EXTRACTION MARKER [IPA/DIIBA/HEPANE/TRIGLYME] 

~ 3 G OF SAMPLE DILUTED INTO ~ 10 ML OF SOLVENT 

150 UL OF EGDE (IS) ADDED 

MIXTURE BROUGHT TO 25 ML IN FLASK

1) 

2) 

3) 

4) 
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SOLVENT

IPA

HEPTANE

EGDE (IS)

TRIGLYME
DIIBA

SAMPLE CHROMATOGRAM

???

???
???

??? ???
PGBE

TRIGLYME
TEXANOL

TRIGLYME TRIGLYME

FID CHANNEL
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QUALITY CONTROLS STANDARDS

Continuing Spike Verification 
CSV

Monitors Spike Compounds 
for Cal Drift

EGDE (IS)

Heptane

Triglyme

IPA

DIIBA

Continuing Cal Verification 
CCV

Monitors Target 
Compounds for Cal Drift

EGDE (IS)

PGBE

Texanol

Target Compounds From 
Other Samples in Sequence
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SAMPLE ANALYSIS SEQUENCE

3 SAMPLE MAX
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Required or Flexible?

Required

G43 Column Phase

Column Temp Limit > 300 °C

Compound Calibration Prior 
To Analysis

Flexible

Post Column Split, Two 
Column System, or Two 

Discrete Instruments

Solvent (MeOH vs THF)

Consumables

Split Vs. Splitless

Column Dimensions
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1) CONFIGURE INSTRUMENT 
2) PREP IOM; EVALUATE RESULTS 
3) RECONFIGURE INSTRUMENT IF NECESSARY 

    SURROGATES FROM 1+ G/L (CALCULATED AS TRIGLYME) 
7) PREPARE CCV, CSV; SPIKE/DILUTE SAMPLE 
8) ANALYZE ON INSTRUMENT 
9) PROCESS RESULTS 

EASY AS 1,2,3… 4,5,6,7,8,9

4) CALIBRATE DEFAULT COMPOUNDS AND SPIKES 
5) SCREEN SAMPLES IF UNKNOWN 
6) CALIBRATE SCREENED/KNOWN COMPOUNDS AND  
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DEMONSTRATION TIME!

Brad Parrack

ME, RIGHT NOW
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TOUR GROUPS

Brad Tereso Hanna

David Darling Stephen Foster Kristy Rodriguez

Dave Nevisson Gina Johnson Kimberly Gutierrez

Chrissy Ford Brian Morehouse Jerry Powers

Cathy Willis Chris Pollack Chris Nardi

Cidnie Hoang Barry Cupp Barry Marcks

43

DATA PROCESSING
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DEVELOPING A CALIBRATION LIBRARY

EACH SOLVENT REQUIRES ITS OWN SET 
OF CALIBRANTS

• Internal Standard 

• Target Compounds

CALCULATE RESPONSE FACTORS FOR:
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4 Point Calibration 2 Point Calibration
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Response Factor for 
Internal Standard:

∑ Prep’d Concentration * IS Area
∑ Prep’d Concentration2

INTERNAL STANDARD RESPONSE

Prepared concentrations 
and area counts compiled 
for internal standard

Values are tabulated 
for Concentrations 
and Area Counts
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INTERNAL STANDARD RESPONSE

7446967574 
Response Factor for Internal Standard:

Response factor applied to area 
counts to determine percent 
recoveries of each injection.

 = 72843931
102.2317
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TARGET COMPOUND RELATIVE RESPONSE
Prepared concentrations and area counts compiled 

for internal standard and target compound

Relative Response  Factor 
(RRF) for Target Compound:

∑ ([Target ]/[IS]) x (Target AC/IS AC)
∑ ([Target ]/[IS]) 
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25.82423  = 1.4142
18.26125

TARGET COMPOUND RELATIVE RESPONSE

RRF applied to area counts to determine 
percent recoveries of each injection.

Relative Response Factor 
for Target Compound:
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RELATIVE RESPONSE FACTORS

1)  Triglyme 

2) DIIBA 

3) Heptane 

4) IPA 

5) Nonane 

6) Octanol 

7) 4-Heptanone 

8) Ethylene Glycol 

9) Propylene Glycol 

10) Dipropylene Glycol 

0.7579 

1.3850 

2.0510 

1.0586 

2.0814 

1.7614 

1.5783 

0.5928 

0.8091 

0.8981

COMPOUND RRF CAL DATE
03/15/16 

03/15/16 

03/15/16 

04/06/16 

04/06/16 

05/17/16 

05/17/16 

05/17/16 

05/17/16 

05/17/16
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Required for all compounds with a 
RRF lower than Triglyme’s RRF

DETECTION LIMITS 52

RELATIVE RESPONSE FACTORS

1) Triglyme 

2) DIIBA 

3) Heptane 

4) IPA 

5) Nonane 

6) Octanol 

7) 4-Heptanone 

8) Ethylene Glycol 

9) Propylene Glycol 

10) Dipropylene Glycol 

0.7579 

1.3850 

2.0510 

1.0586 

2.0814 

1.7614 

1.5783 

0.5928 

0.8091 

0.8981

COMPOUND RRF DATE
03/15/16 

03/15/16 

03/15/16 

04/06/16 

04/06/16 

05/17/16 

05/17/16 

05/17/16 

05/17/16 

05/17/16

- 

- 

- 

- 

- 

- 

- 

0.004 G/L 

- 

-

LOD
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QUALITY CONTROLS

IOM

CCV

CSV

INSTRUMENT OPTIMIZATION MIX

CONTINUING CALIBRATION VERIFICATION

CONTINUING SPIKE VERIFICATION

MB METHOD BLANK
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CONTINUING SPIKE VERIFICATION

CSV

Monitors Spike 
Compounds for Cal Drift

EGDE (IS)

Heptane

Triglyme

IPA

DIIBA

SPIKES PREPARED AT 1 G/L

PREPARED GRAVIMETRICALLY
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CONTINUING SPIKE VERIFICATION

Preparation
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CONTINUING SPIKE VERIFICATION

Results From Instrument
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CONTINUING SPIKE VERIFICATION

Compiled Peak Data
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CONTINUING SPIKE VERIFICATION

Apply RRFs to Appropriate Peaks

EGDE
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CONTINUING SPIKE VERIFICATION

 CSV Results
Compound Prepared Measured % Recovery

EGDE (IS) 5.14 5.57 108

Heptane 0.84 0.89 106

Triglyme 1.00 1.07 107

IPA 0.95 0.92 97

DIIBA 1.08 1.11 103

QC Allowance: 90 - 110%
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CONTINUING CALIBRATION VERIFICATION

Same data processing concept as CSV

CCV should possess target compounds 
from all samples in the sequence

QC Allowance: 85 - 115%
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SAMPLE PROCESSING

Sample Spiking
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SAMPLE PROCESSING

Sample Dilution

EGDE
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SAMPLE PROCESSING

IPA

IPA

HEPTANE

HEPTANE

DIIBATRIGLYME

TRIGLYME DIIBA

EGDE

EGDE
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SAMPLE PROCESSING

Sample Data
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SAMPLE PROCESSING

PEAK ASSESSMENT

All peaks assigned 
Triglyme RRF initially
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EGDE

SAMPLE PROCESSING

SPIKE ASSIGNMENT

IS ASSIGNMENT
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SAMPLE PROCESSING

Sample Spike Results
Compound Prepared Measured % Recovery

EGDE (IS) 5.03 5.33 106

Heptane 1.23 1.25 102

Triglyme 1.24 1.29 104

IPA 1.29 1.25 97

DIIBA 1.20 1.06 88

QC Allowance: 85 - 115%
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SAMPLE PROCESSING

EGDE
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SAMPLE PROCESSING

EGDE
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SAMPLE PROCESSING

Results

Compound 
Seen

Concentration 
as Triglyme

RRF 
Used RRF

Final 
Concentration

PGBE 24.61 PGBE 1.179 15.82

2-ethyl 
hexanol 1.08 Octanol 0.84 0.48
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SAMPLE PROCESSING

EGDE
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SAMPLE PROCESSING

Sample Spike Results (g/L)
Toal VOC 82.62

Surrogate Spikes 66.08

Solvent (not counted) 0.32

Total Left As Default 0.24

Net VOC Material 16.54

Total Left As Default 0.24

Final Sample Results (g/L)
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SAMPLE PROCESSING

Limit: 5 g/L or 10%; whichever is larger

0.24

Final Sample Results
Total Left As Default
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SAMPLE PROCESSING SUMMARY
Spike Samples with Extraction Markers 

Dilute Sample 

Inject Sample 

Import Data, Check Integrations, Assign Every Peak the Triglyme RRF 

Assign RF to EOEOE peak; RRFs to Extraction Marker peaks 

Remove Solvent Peaks from Summation 

Identify Peaks > 1 g/L; Assign Direct RRF for Peaks > 3 g/L 

Assign Direct RRF for Peaks > 1 and Less than 3 g/L -or- Assign 
Acceptable Surrogate RRF 

Report Total VOC Material and QC for IOMs, CCVs, and CSVs
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SURROGATE RULES

Between 1 - 3 g/L surrogate compounds may be utilized to 
quantify so long as they are within the following rules:

Surrogate compounds possess 
the same functional groups

Surrogate compounds are 
within 1 Carbon

1)

2)
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Example:
2-ethyl hexanol  [2 g/L]  

Acceptable Surrogate
Octanol  

SURROGATE RULES 77

Example:
Toluene [1.5 g/L]  

Acceptable Surrogate:
Ethyl Benzene  

SURROGATE RULES 78



Example:
Butyl Acetate [0.75 g/L]  

Acceptable Surrogate:

Triglyme  
(< 1 g/L!)

SURROGATE RULES 79

Designed to limit error to  
5 g/L VOC Material

ERROR BAND TREATMENT 80

ERROR BAND

EXAMPLE COATING

VOC Material:
Wt % Water:
NV %:
Density:

20.8 g/L
45.6
52.7
1.2 g/mL

VOC Coating: 48.5 g/L
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ERROR BAND

48.5 g/L
VOC Material: 20.8 g/L

25.8 g/L
VOC Material 15.8 g/L

VOC Coating:

37 - 60 g/L
VOC Coating Range

:
(± 5 g/L)
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QUESTIONS?

83

84


