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Some (Recent) History...

=
October/November, 2003

* Paolo Magni and Thomas Porzano report their findings regarding,
“Concurrent Solvent Recondensation” with large sample volume splitless
injection on a GC (“Journal of Separation Science”).

December, 2009

* Jack Cochran’s (Restek) “ChromaBLOGraphy” entry concerns LVSI &
observed linearity for PAHs when injecting up to 25ul of sample (!!).

January, 2012

* Bob Brown (an avid “ChromaBLOGraphy” reader) is charged with
developing a micro-extraction method for Diesel Range Organics (DRO) in
water. He will investigate & ultimately employ LVSI.
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“Why’s”....

= Client/project-driven need for lower detection/reporting
limits.

* Reduction of evaporative loss during concentration
step of extraction process.

= Scaling down of methods, increasing efficiency of
overall process...Leading to:

= Reduction in extraction solvent volume(s).
* Reduction in sample volume(s).
= “Greening” of methods.
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LVSI at ELLE

* Herbicides by GC-MS; EPA 8270 (SIM)

- PCBs by GC-ECD (low level); EPA 8082

- DRO by GC-FID; EPA 8015

e All done on water matrices.
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Herbicides by GC-MS; EPA 8270 (SIM)
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* Problem matrix.

= Client need for mandated detection limits.
" Injection volume increased 3x.

= “Alternative” injection port liner.

= Utilization of selective detection (MS).
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Low-Level PCBs (EPA 8082)

= Client need for lower detection limits.
" Injection volume increased 10x

= Extract concentration step modified. Final
volume was 10ml, now 4ml — NOT 1ml (or less).

= Limit of Quantitation (LOQ) reduced 50x.

=“Background” is more apparent due to larger
injection volume.
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Diesel Range Organics (DRO; EPA 8015)
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= “Greening” of extraction method.

= Sample volume reduced 25x; extraction solvent
volume reduced 60x

= Injection volume increased 10x
= Limit of Quantitation (LOQ) maintained at 100

ppb.

= “Background” is more apparent due to larger
injection volume.
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Micro-extraction + Large Volume Injection 4
(“LVI,,) 2

= Smaller sample size

= Extract sample in its container

= ess polar solvent

" No concentration of extracts

= Larger volume injected onto GC
"EPA SW-846, 3511 (prep) + 8015 (GC)
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Micro-extraction + LVI
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= Sample volume reduced 96%.
= Solvent volume reduced 72%.

= Total extraction/concentration time was ~6 hours; now
it’s ~2 hours (~67%).

= Use Hexane as extraction solvent
= No “KD” concentration step(s).

= |nject larger volume onto GC to maintain reporting
limits; “sensitivity” (LOQ = 100 ppb; MDL = 50 ppb).
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ICAL Table for Diesel

| Total DRO C10-C28
RS Expected retention time: 0.001 minutes
Search window: 0 minutes
No retention time reference component
' No response proxy component
Group number: 0
> 90999990 - High alarm limit: 0
g Low alarm limit; 0
Component constant: 231162
Single peak quantification by area

/ Y =2311623 X +0
0 sfme—

0 500 Average CF fit with equal weighting, forced to origin
O Coefficient of determination: 0.9873835
Average error: 9.854%
Average CF: 2311623
RSD: 13.840%
Level Amount Response  Cal Factor  Error, %  Source Date and time
1 1 288110 288110 24635 Manual  11/16/2012 10:32:43 AM
2 10 2179506 2179506 5715 Manual  11/16/2012 10:25:11 AM
3 100 2.21038E+07 221038 -4380  Manual  11/16/2012 10:25:25 AM
4 400 8.660112E+07  216502.8 -6.3¢2  Manual  11/16/2012 10:25:37 AM
5 800  1.69768E+08 212210 -8.199  Manual  11/16/2012 10:25:57 AM
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C10-C40 n-alkanes

Sample Number: 10SS31232€ DR10SS3DR  CCAL 1233899999 SW-846 80158
Injected On: 12/4/2012 10:18:00 AM Sample Weight: 1
Instrument ID: CP30-19507 Dilution Factor: 1
Oven Parameters: 60C for 2.0min; 15C/min to 190C; 30C/min to 340C, hold 3min Injection Volume: 10ul
8 GC Column: HP-5 30m x 0.32mm x 0.25um Analyst: 376
g ,:&Csﬁs:;@ésc = )
= i ¥ 33 & F d3siiddad I C RT AmtPPM Area
] c10 2.261 0.8689 240094
ci2 4.722 1.0075 238566
-8 Capric Acid 6.389 0.4012 1595
ci4 6.651 0.9742 239845
3 c18 8273 0.9802 241311
ci8 9.711 0.9834 242092
8 Lo O-Terphenyl 10.270 1.0261 296218
3 @ c20 10.991 0.9526 243191
e c22 11.880 1.0399 265492
3 [ c24 12.556 0.9820 243040
3 c26 13.127 0.9968 246705
@ - c28 13.641 0.9875 245584
5 €30 14.120 0.9949 247443
Lo® c32 14,579 0.9716 241637
£ C34 15.024 1.0217 254103
o & C36 15.462 0.9736 242134
b e 5 C38 15.893 0.9387 233457
E % § c40 16.323 1.0764 239094
5 s Range Start Time Stop Time Area
; 8 Total DRO C10-C28 27 1373 2766310
2 ORO >C28-C35 13.73 15.34 754397
L s Total DRO C13-C22 4.83 11.98 1541425
2 C10-C25 2.7 13.02 2270275
8 o & Total DRO C12-C24 463 12,65 2023311
& -< HRO >C24-C40 12.65 16.39 1971653
2 L DX C12-C40 4.63 16.39 3994964
8 O-Terphenyl 10.22 10.32 296218
| owd
S 2 Surrogate Adjusted Areas for y Data for Sempl
On <
Z ‘—g Total DRO C10-C28 AREA = 2470092
[ ©
§§ 2 &; ORO>C28-C35 AREA = 754397.1
23
3 w L2 Total DRO C13-C22 AREA = 1245207
58 Ll it
g © o C10-C25 AREA = 1974057
& & 4
wo T T T Total DRO C12-C24 AREA = 1727093
«
g = o M © HRO >C24-C40 AREA = 1971653
[
g | Time - Minutes (span=18) DX C12-C40 AREA = 3698746
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Performance & Recovery Studies

g

Micro-extraction Quad Study (hexane); Diesel/#2 Fuel Oil

Product | Amt. Spiked | Trial 1 | Trial 2 | Trial 3 | Trial 4 | Std. QC
(ppb) % Rec. | % Rec. | % Rec. | % Rec. | Dev. | Window

Diesel/ 2,860 95 97 93 96 1.71 | 56-122%
#2 Fuel
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Performance & Recovery Studies

Method Detection Limit (MDL) Study for Diesel/#2 Fuel

Oil
Product | Amt. Spiked | Trial1 | Trial2 | Trial 3 | Trial 4 | Trial 5 | Trial 6 | Trial 7
(ppb) (ppb) | (ppPb) | (ppb) | (pPPb) | (ppb) | (PpPb) | (PPb)
Diesel/
#2 Fuel 114.3 94.2 771 722 | 798 | 829 | 757 | 915

STD Deviation = 8.21
MDL = 25.8
LOQ=77.4
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Moving Forward...

Future methods on the “radar”...

= PCBs by EPA 8082
= Organochlorine Pesticides by EPA 8081

= Any GC method that can benefit from reduction
in prep reagents & lower detection limits is
“fair game”.
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LVI Do’s & Don’t
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Do’s:

= Use current, pressure-controlled GC injection
technology.

"= Consider ALL aspects (“zones’) of GC for
optimization.

= Consider sample prep & cleanups.

Don’t:
= Be afraid to inject more than 1ul!!!
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Why’s & Won’t

g

You wanna inject what?? WHY ?7?7?

= Continuous need for lower reporting limits outpaces
technological advances at instrument end.

"= Process improvements at prep end.

= “Greening” of method; less sample, solvent, reagents.

Won't...

...you please join me in injecting more sample and
reducing our use/volume of solvent?
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THANKS to...

= Richard Shober (Eurofins, Lancaster Laboratories).

= Joseph Gambler (Eurofins, Lancaster Laboratories).

= Chad Moline (Eurofins, Lancaster Laboratories).

= Tim Trees (Eurofins, Lancaster Laboratories).

= Kory Kelly (Phenomenex).

= Jack Cochran (Restek).
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Q&A

Thank You!!

Questions?
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