Apex Laboratories makes metals analysis for
EPA 200.8 & EPA 6020 efficient with the SC FAST!

Apex Laboratories located in Tigard,
Oregon is a small environmental laboratory
performing traditional EPA metals analysis
with a cold vapor mercury analyzer and the
Agilent 7500a ICP-MS. As with all
environmental laboratories, it is vital to
control cost of analysis and achieve a high
level of analytical efficiency. Apex had these
goals for installing the ESI SC2 FAST:

w Reduce CCV Failures

w Decrease method detection limits.
w Reduce analytical runtime.

w Reduce carryover problems.

Apex Laboratories Technical Director and Metals Analyst, David Jack

and Zach Mandera.
Prior to the SC FAST

Apex Laboratories optimized the Agilent 7500a with Chemstation high speed sample uptake
and pre-emptive rinse using the standard Cetac 520. Acquisition times contained all
masses necessary for EPA interference equations, with traditional integration times.
Although Apex Laboratories was satisfied with the analytical performance of the Agilent

7500a ICP-MS, the analystds major frust r adabilayhIt wi t h

was very typical for internal standards a
prior to the completion of the analytical sequence. Furthermore, typical system maintenance
was being performed at least once per week with new peristaltic pump tubing everyday.
Apex Laboratories had critical decisions to make, how to handle increasing sample volume?
Rather than add additional staff or another ICPMS, they chose to pursue the proven ESI SC
FAST Autosampler. Apex Laboratory is not looking back with the SC FAST!

Installation & Set-Up

Apex Laboratories had an EAC” representative install the SC2-FAST on the Agilent 7500a.
System installation including software in < 1 hour, In that time, the SC-FAST & ICP-MS
system was tuned & completely ready for analysis. The experience of EAC™ allowed for an
simple installation, minimal method development time and simple optimization.
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Agilent 7500a Performance Made EPA 200.8 Efficient & FAST!

Analytical analysis time for Apex was typical compared to Agilent 7500 users in
the area, ~5 minutes per sample with pre-emptive rinse, 40 runs per 4 hours
(without pre-emptive rinse, 6:20 minutes). The ICPMS was only acquiring data for
24% during an analytical sequence, the remaining time was being used by rinsing.
The SC-FAST reduced uptake, stabilization and rinse time to improve the ICP-MS
analytical efficiency to 64%, a dramatic throughput increase of over > 260%. Apex
laboratories can now analyze 101 runs in 4 hours

measurement time
total analysis time

Analytical Efficiency =

Standard Pre-Emptive SC FAST
Rinse Rinse

Table 1: Analysis Time Comparison, sec

EPA 200.8 Analysis Time
Uptake  Acquisition Rinse and Total Analytical Throughput
Time Time Dead Time Time Efficiency Increase
7500a FAST 21 73 20 114 64% 263%
7500a Non-FAST 102 73 125 300 24%

Throughput is not everything, data quality for Apex Laboratories is more important than rapid analysis. Apex
compared data for 1 month of analysis for both the SC FAST system and the standard Agilent system.

Comparing the same number of CCVs. Apex was impressed, in the first 2 weeks with the SC FAST there
were no element failures for EPA 200.8 analysis.

Table 2: 1 Month Analytical Comparison

# of Sequences < Sequences  Sequences

Calibrations 50 runs 50 -150 > 150 runs
7500a FAST 25 10 10 5
7500a Non-FAST 39 33 6 0

Not only did Apex increase efficiency by eliminating extra calibrations,
Apex CCV failures decreased by over 10 fold for most elements.
Problem elements such as Be and Pb, failing due to internal standard
drift, were completely eliminated by the SC-FAST. With over one month
comparative analysis, no reruns for CCV element failures for Cu, As and
Pb, three prominent metals analyzed under EPA 200.8. CCV drift over
4 hours during analysis of wastewaters and solid waste microwave
digestions has virtually eliminated.
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Table 4: CCV Comparison With efficient CCV recoveries, Apex can consistently
for Apex Problem Elements  report EPA data off the first analysis, virtually eliminating

25%

Non data reduction and quality control review time; this 20%
FAsT  easT  reduction of time makes ICP-MS metals analysis even 20%
ccv  cev more profitable. An analytical sequence has become
Falures Failures — automatic for the analyst, load samples and report results, 15%
Be 82 1 without reruns for CCV or IS drift. This has allowed Apex
cr 14 2 to meet and exceed client expectations for turn around 10%
in 2 3 time with a 40% increase in TAT. All while producing 0
30% more sample results and reducing analyst hours by
S 2 | over 20%. 5%
Ni 15 1 1.80%
Due to the improved stability and lower backgrounds, [
cu 13 0 A Laboratories now has lower detection limits to 0%
pex
Zn 28 7 compete with the competition. Traditionally, the Agilent B Conventional ¥ SC FAS
As 10 0 7500a a non-cell ICPMS has higher detection limits
- 17 ; compared to the Agilent 7500ce or 7500cs. Apex 30 Day CCV Comparison:
detection limits are now significantly lower than typical Element Failure Rate
Pb 1 0 EPA 200.8 regulatory reporting limits.

Reducing Maintenance & Analytical Consumables

Previously Apex was caring out CPMS maintenance weekly, now maintenance is just once or twice per month.
The analyst is no longer using valuable analysis time to clean and tune the system for hours a week. Apex has
also dramatically decreased their consumables and waste. ICPMS rinse waste has been reduced from 10L/wk
to <1Lwk. Liquid argon consumption decreased by 40% for an annualized savings of >$5500. High purity acid
consumption decreased by 80%, peristaltic pump tubing decreased by 50% and cone replacement is no longer
1 skimmer cone per month, totaling $4000 annually. Apex Laboratories estimates an ICP-MS annualized

savings from consumables alone to be >$9,500 from the efficiency gained from the ESI SC-FAST system.

Apex Laboratories Success

Apexds SC FAST acco
*  Reduced CCV Failures.
* | mproved MDL®6s.
*  Reduced maintenance.
* Increased analytical efficiency.
*  Reduced analytical runtime.
*  Increased sample throughput.
*  Reduced carryover problems.
* Increased client satisfaction.
*  Increased profits
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