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Environmental Samples: 
Hold Times, Preservatives, and Containers 

Most methods for environmental samples 
developed by the EPA and others have 
sections concerning required holding 

times, preservatives, and containers. These 
requirements are in place to preserve the in-
tegrity of samples against biological, chemical, 
and physical reactions affecting the analyte(s) 
of concern. Not following the guidelines within 
the methods may invalidate the analyses. For 
this reason all samplers must be aware of these 
requirements.

Holding times range from immediate to none 
specified. Preservation requirements include 
keeping the sample cold (4° C) and often add-
ing a preservative. Containers include glass and 
plastic. Caps and their liners are also an issue as 
well as headspace in a sample.

Before any sampling takes place the sampler 
must be aware of the specific requirements for 
the analyses they will request. WCAS will pro-
vide containers with the preservatives already 
added or supplied, and the holding times for 
each analysis. In general samples should be kept 
cold (use temperature blanks when possible) 
and delivered to the lab as quickly as possible 
after sampling. Most regulatory agencies also 
require written on the chain-of-custody the 
samplers name, date and time sampled, and 
what preservative was used.

Here is a short list of the most commonly 
missed hold times:

• Immediate - Reactive Cyanide, pH, 
      Dissolved and Reactive Sulfide
• 24 Hours for Water - Cr(VI)
• 48 Hours - BOD, Settleable Solids, MBAS,  
      Turbidity
• 72 Hours for Water - Formaldehyde

There are other methods that have 
similar holding times but are not as com-
mon.  Before sampling remember to always 
be fully aware of sampling requirements, 
preservation, and holding times.                g

Pentanes for SCAQMD 

California’s South Coast Air Quality 
Management District (SCAQMD) Rule 
1175 requires producers of expandable 

polystyrene polymers to monitor the concen-
tration of the blowing agent (pentanes) using 
SCAQMD Method 306 in the “Laboratory 
Methods of Analysis for Enforcement Samples” 
manual.

Samples (0.5-1 g) are dissolved in toluene (25 
mL) containing n-hexane as an internal standard, 
and the pentane isomers (iso-pentane, n-pentane, 
and cyclopentane) are then analyzed by gas 
chromatography utilizing a flame ionization 
detector.

Detection limits are generally 0.1-0.5% 
by weight depending on sample size. Pre-
weighed 30 mL vials can be supplied for field 
sampling.

The operating conditions for the gas chro-
matograph are as follows:

• Instrument: Varian 3800 Gas 
          Chromatograph
• Detector: Flame Ionization
• Column: 75M x 0.53mm Rx-624 megabore
• Column Conditions: 35 °C (hold 5 min) to 
          185 °C at 10 °C/min
• Inj/Det Temp: 220 °C/250 °C
• Injection Volume: 0.5 uL

Pentane by SCAQMD Method 306
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X-Ray Fluoresence

Elemental Analysis After 
Combustion

Apr. 23
WCAS celebrated its 

19th Anniversary

When noboby  around you 
seems to measure up,

it’s time to check your yardstick.

- Bill Lemley

Anyone can look for fashion
in a boutique, or history in a 

museum. The creative person 
looks for history in a hardware 
store and fashion in an airport.

- Bertrand Rusell
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WCAS is expanding it’s elemental 
analysis capability. In addition 
to metals analysis by ICPMS, 

ICPOES, GFAA, and XRF. We now offer 
total chlorine, bromine, fluorine, sulfur, and 
phosphorus after oxygen combustion. 

The combustion process releases 
covalently bound, typically organic, forms 
of these elements. The combustion is 
performed in an oxygen pressurized bomb. 
The elements are converted to their anions 
or oxy-anions such as chloride, sulfate, or 
phosphate. The anions are then trapped in 
a dilute sodium bicarbonate solution and 
analyzed by ion chromatography. Recovery 
of elements from standards is normally 
90-110%. Detection limits are generally 
10 ppm.

Several methods have been published 
using this approach: USP<471>, EPA 
Method 9076, EP (2.5.10), and various 
FCC, ASTM, and AOAC Methods. 

The combustion apparatus consists of a 
sealed steel reactor that is pressurized to 40 
atm with oxygen. The bomb is made from a 
corrosion resistant alloy that is required for 
determining halogens (chlorine, etc.). The 
sample is ignited by a platinum filament. 
Give Jack a call if you have questions.    g

Elemental Analysis 
A�er Combustion

Both the USP/NF and EP have new supplements 
that became official on April 1, 2003. For the USP/NF 
this is Supplement 1 and for the EP it is Supplement 
4. Changes have been made to many monographs, 
a few tests, and obviously standards. By the way, the 
FCC has its Fifth edition scheduled for publication 
this fall.

1,2,3-Trichloropropane interim certification 
through California ELAP has just been granted to 
WCAS! This chemical is being found in drinking 
water sources. The concern is that when rats are fed 

this chemical it has caused liver and kidney damage, 
blood disorders, stomach irritation and sometimes 
death. Give us a call for a quote.

New look for The WCAS Analytical Digest! Since 
we like change we decided to spif up the look of our 
Analytical Digest. Dewey Northington came up with 
the design. Hope you enjoy it!

Our Training Room has been finished! We now 
have six stations with new furniture and computers. 
After several training sessions we confirm that the 

new set up works very well. Thanks to Ramona for 
the design and implementation.

We just had our biggest month ever and all the 
credit goes to you, our clients, for trusting us with 
your testing. Our new facility has allowed us to grow 
along with your needs. With the new equipment we 
plan on purchasing this year we hope to help you 
even more.  If you would like to visit and get a tour-
give Eric a call at extension 300 or Louis at extension 
303. For audits give Jack a call at extension 103. Your 
input is always welcome.   

How does XRF work?

High energy photons (x-rays) displace in-
ner shell electrons. Outer shell electrons then 
fall into the vacancy left by the displaced 
electron. In doing so, they normally emit 
light (fluoresce) equivalent to the energy 
difference between the two states. 

Since each element has electrons with 
more or less unique energy levels, the 
wavelength of light emitted is characteristic 
of the element. And the intensity of light 
emitted is proportional to the elements 
concentration. 

Note that this is a highly simplified 
explanation. Please give Jack Northington 
or Mike Hovanec a call if you have any 
questions. We will notify everyone through 
the Analytical Digest and web site when we 
have our new XRF up and running.          g

X-Ray Fluoresence

X-Ray Fluoresence (XRF) is an 
elemental analysis technique with 
unique capabilities including (1) 

highly accurate determinations for major 
elements and (2) a broad elemental survey of 
the sample composition without standards. 
For example, XRF is used in analysis of 
rocks and metals with an accuracy of ~0.1% 
of the major elements. A technique known 
as Fundamental Parameters can estimate 
the elemental composition of unknowns 
without standards. And to top it all off, 
sometimes the analysis requires minimal 
sample preparation. Detection limits for 
XRF are generally in the 1 ppm range for 
heavy elements, and elements lighter than 
Na are difficult or impossible to detect. 

In the past, WCAS has offered emission 
spectroscopy (EMS) through Harold Knight 
at Spectrodyne or a metals screen by ICPMS. 
Harold has announced his retirement so this 
EMS service will no longer be available. 
We also believe that for this type of work 
ICPMS is too expensive albeit a much more 
sensitive approach.

Therefore, WCAS intends to offer 
X-Ray Fluorescence by June 2003. In the 
meantime, we will offer the metals screen by 
ICPMS with a reduced price, a simple prep, 
and reduced sensitivity for clients who need 
the composition of major elements.

XRF Process (from Rigaku)
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