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Background

Total Petroleum Hydrocarbons (TPH) in any soil analysis are
defined as all of the hydrocarbons extractable by the test
method from the sample within the carbon range from circa
Cq This the

determination of contamination caused by products such as

to circa Cy. range is appropriate for
diesel, fuel, heating and lubricating oils, paraffin / kerosene
and white spirit. In soils the method is used to determine
components in the 1 to 1000 mg/kg concentration range
where the limit of detection is 1T mg/kg.

A popular choice for this analysis is an Agilent 6890 or 7890
Gas Chromatograph (GC) used with the OpenLab CDS

desktop software.

Challenges

Challenges with this analysis arise as follows:

« Unplanned/unexpected samples containing large
concentrations of TPH which can contaminate the
instrument and column and render it unusable.

« The handling of results from groups rather than discrete

components.

« Dealing with mixtures of sample types in a single run where

turnaround time is important.

« Flagging of over range samples and results and the

alignment to LIMS test codes.

Improved Result handling

This poster describes how the CSols Links for LIMS software
application can address these challenges and hence provide
a streamlined mechanism for working with the TPH method

and OpenLab to maximize the productivity of the instrument.

Instrument loading

Many laboratories work with LIMS worklists. A worklist is
typically a batch of samples which have been registered
together at the same time (First in, first out - FIFO), assigned
the same method and prepared together. Without filtering
based on some other biographical criteria, there is a danger
that highly concentrated samples can be randomly placed
with other samples. This might lead to inadvertent
contamination of the instrument. With Links for LIMS
generating worklists, it's easy to add further criteria when
building the lists, fo extract additional LIMS data to highlight
potential concentrated samples and as a fall back easily

remove or move samples in the batch sequence before

analysis.
File Edit Output Configuration Help
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Sample Name | Qual | C8-C10 C10-C12 C10-C40 C12-C16 C16-C21

1 |Rinse ali
2 |Rinse aro
3 |Hexane ali
4 |Hex=ane aro
5 |86076 ali
5 |85078 aro
7 |88077 ali
g |8s07T aro
5 |35078 ali
10 |86078 aro
11 |86079 ali
12 |86079 aro
13 |86100 ali
14 |86100 aro
15 |86101 ali
16 |86101 aro
17 |86078 ali
18 |86078 aro
19 |86078 ali
20 |86078 aro
21 |88079 ali
22 |86079 aro
23 |858100 ali
24 |85100 aro
25 |856100 ali
26 |85100 aro
7 l29n1548 ali

Figure 1: Run extracted from LIMS ready for instrument setup
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Sample Name [ Qual |Dil[ C8-C10 | C10-C12 | C10-C16 | C10-C24 | C10-C40 | C12-C16 | C16-C21 | C16-C24 | C16-C35 | C21-C34 | C21-C35 | C21-C40 | C24-C40 | C25-C40 | C35-C44 4
43 |86206 aro 1 1.54 0.20 0.00 0.73 7.09 0.14
44 |86207 ali 1 0.52 0.00 10.69 0.00 0.25 10.24 0.00 0.45
45 |86207 aro 3 1.42 0.18 0.00 0.70 374 0.24
46 |86208 ali 1 0.50 0.00 8.65 0.07 1.76 8.18 0.00 0.40
47 |86208 aro 1 1.43 017 0.00 1.66 0.10
:Z il;::k ; 159 0.49 33333 | 2121 62.00
50 |Check 1
51 |hex 1
Figure 2: Links for LIMS result 52 Joheck _| 1 ,
53 |86106 ali 1 0.53 0.30 772 0.31 0.95 6.92 0.00 0.18
review screen w"‘h sqmple 54 |86106 aro | 1 1.04 0.00 0.00 1.56 1.1 1.16
names and qualifier codes. A = e ST i e ot
Se'l' Of qUtomqted fi"‘ering 57 |86108 ali 1 0.30 0.00 7.12 0.00 0.31 6.68 0.00 0.43
58 |86108 aro 1 0.93 0.00 0.00 1.59 9.76 1.07
CGlCUlGﬁOI‘IS have been 59 |86109 :rlci, :l 0.33 0.00 6.93 0.00 0.7i 6.74 0.00 ‘ 0.19
qpplied quiomaiicq"y Noi-e 2? 2132 ali : gzi g?g >6000.00 ggg 19'1155 21020.00 0.00 e 102?3
* 62 |86116 aro 1 0.62 1.48 3.96 71.58 7032.00 21.06
some COIUmnS Qnd/or 63 861:1 alf ‘1 o.zo 0.00 4.49 0.00 o.op 4,95 0.00 0.43
sqmp'es are greyed out as 2= 2145 a:l 11 E.:z ggg 338 ggg gi; 5;3 ggg E?i
these are not required for LIMS & Joster S el so el e o Il low e
68 |86168 ali d 0.7 9.39 263.73 172.81 50.37 80.68 0.00 0.84
UplOGd. 69 |86169 ali 1 063 527 185.66 129.26 38.96 50.96 0.00 0.17
70 |86170 ali 1 0.47 0.00 20.38 0.00 2.84 20.20 0.00 0.18
71 |86174 ali 1 0.53 0.00 430 0.00 0.00 4.07 0.00 0.23
72 |86174 aro 1 0.89 0.00 0.00 0.41 1.58 0.00
:: il;zk : 220 0.35 328.18 19.86 58.68 J
;(55 gg;g; ali 11 0.33 0.00 4382 0.00 0.18 466 0.00 0.16
77 |86209 aro 1 0.94 0.00 0.00 0.65 348 0.17
78 |86217 ali 1 0.33 0.00 429 0.00 0.09 4.07 0.00 0.22
79 |86218 ali 1 0.34 0.00 472 0.00 0.16 455 0.00 017
80 |86233 ali 1 0.36 0.00 3.59 0.00 0.13 3.39 0.00 0.19
81 |86233 aro 1 1.30 0.00 0.00 0.69 29 0.00
82 |86236 ali 1 0.37 0.00 3.13 0.00 0.00 297 0.00 0.16
83 |86236 aro 1 1.15 0.00 0.00 0.68 264 0.00
84 |86238 ali 1 0.35 0.00 3.37 0.00 0.14 0.00 0.13 ‘j
System Message>
Run Status : NEW | Samples : 98 Method : TPH |Access : EDIT Links for LIMS
Groups not components Detection limits and over range samples
When working with the TPH results the Links for LIMS The qualifier codes further also allow the results o be
instrument 'driver' automatically extracts group data correctly aligned to the correct respective detection limit
contained in the ‘group’ report section of the settings. This will allow Links for LIMS to automatically report
OpenlLab rather than component data for each whether a specific result is under or over its detection limit.
sample in the batch. Results are flagged accordingly and if active the 'Autozap!
Wﬁ rule will either set the result and/or sample to "Zapped'.
e e This does not delete the data but flags to LIMS how to treat
e e Tmen e the sample and save time for the analyst applying
ik b o predefined procedures. e.g. the test could be repeated after
Gios sl dilution, simply report the results as high or the entire sample is
Figure 3: 2,007 zapped.
Example T
Openqu ot coupound 57 |a6108 ali 1 0.30 0.00 7.12
cepound no 58 |86108 aro 1 0.93 0.00
GTOUD B it oo 5o |es109 ali | 1 0.33 0.00 6.93
sample ———————— i e e e emo——— 60_|86109 aro_| 1 D'Ef 0.00 _
report il e e e ol —
' 5 feeret Wt 8 ncavens o0 Bl S S
G4 |B6144 ali 1 0.38 0
65 (96146 ali 1 0.45 DM
L ﬂl? ! 064 2 SAMPLE POSITION 61
67 |B6167 all 1 0.68 5 MName on Screen 86116
68 |86168 ali | 1 .71 5/Name as Run 86116_ali
69 |[26169 ali 1 0.63 3 LIMS_ID 86116
70 86170 ali 1 0.47 0{Links for LIMS Sample Type LIMS Sample
71 86174 ali 1 0.53 0
72 |es174 aro 1 029 0 Links for LIMS Method TPH
73 |Blank 1 c10-C40
74 |A0C 1 2.20 Instrument ltem C10-C40
75 |Check 1 Text Value 2.114e4
S 76 86209 ali 1 0.33 OJ{Numerical Yalue 21140
LIMS Message
Mixture of samples
. . .. . POSSIBLE REPORTED RESULTS
Busy laboratories will want to maximize the use of their Figure 4: LIMS cellfs) Wanted Ulim Adjust it reported
* ALIT0_40Sd. ali Requested 6000 21140 *»6000.00
instruments and will often mix samples of different types Res.”"
detail for RESULT CORRECTIONS
in batch runs. However while the TPH GC analysis the over Corrected Instrument Result 6000.00000
. ra nge QUALITY INDEX
method may not vary for different sample types, each sample The calculated quality of this resultis 4.00
Where 9 is best and 0 is worst
. . . . ShOWin We would classify this result as Suspect
type will either require different groups of components rule g "
Reasons
. . H Ower Upper Limit - quality reduced by 3
to be reported, and/or will have a unique LIMS test applied. prerTimi ey ’
(determinand) code. Without the application of some Summary

logic at the instrument level, it is often impossible for a

LIMS to cope directly with this large matrix of sample

type/group/test codes in a result export, and will require

results to be input manually.

Links for LIMS however uses 'qualifier codes' to label

each sample, and logic set info the Links for LIMS TPH

method is able to automatically align types, groups and

test codes together, making it simple for the analyst to

process results quickly.

Links for LIMS can be used to automatically apply @

complex set of rules tuned to the TPH method running on @

set of GC instrument results running OpenLab. This saves

valuable analyst time freeing them up to perform further

laboratory tasks.
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