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MICADAS: NEW INSTRUMENTATION 
FOR CARBON-14 DATING

I recently had the pleasure of visiting the Ion Beam Physics Group at 
ETH-Zürich, a place well known for innovative analytical instrumen-
tation. Even before my trip I was eager to learn about Zürich’s new 
“mini” accelerator mass spectrometer, which was specifi cally designed 
for high-throughput 14C dating applications. MICADAS—an acronym 
for Mini Carbon Dating System—came into existence in the mid-2000s 
(Synal et al. 2004, 2007), and since then it has undergone further design 
improvements. What is novel about this mass spectrometer is that it 
shrinks the overall dimensions of such instrumentation from the tens 
of meters of a “traditional” ion accelerator down to a size small enough 
to fi t into a mere 30 m2 of laboratory space. No longer must such ana-
lytical tools be kept under the watchful gaze of physicists and engineers: 
accelerator mass spectrometry is entering the arena of geochemical 
instrumentation that can be supported by a geoscience department 
at a well-equipped university. An important aspect of the MICADAS 
system has been the focus on automation and high sample throughput, 
allowing up to 40 high-precision determinations per day with virtually 
no operator intervention and minimal instrument tuning.

What distinguishes MICADAS from its larger cousins is the use of a 
relatively modest acceleration voltage of “only” 200 kV, allowing for 
a much simplifi ed design of the instrument’s acceleration unit and 
smaller overall dimensions. Negative carbon ions from the sample, 
generated in the cesium sputter ion source, are initially accelerated by 
a −38 kV potential that injects the ions into the instrument (FIG. 1). 
An initial sector fi eld magnet defl ects the ion beam by 90°, feeding a 
mass-separated beam to the accelerator segment of the instrument. 
An added advantage of the low-energy sector magnet is that it permits 
direct measurement of the 12C−   peak intensity when the low-energy 
magnet is set for m/e = 14; this 12C− signal can be used to monitor the 
ion beam’s intensity and stability. Farther downstream the ions enter 
the spectrometer’s accelerator segment, where a high electric fi eld gra-
dient accelerates the ions into a gas-fi lled stripper tube. This tube, in 
a recent modifi cation, is fi lled with helium gas (at a mean pressure 
of about 20 Pa) that interacts with the ion beam; multiple collisions 
between the high-energy ions and the stripper-gas atoms cause the 
ions to undergo a charge-state conversion, from their initial −1 to a +1 
charge state. The now positively charged ions are accelerated a second 
time back to ground potential—hence the term “tandem” accelerator. 
Crucially, this collision process is nearly 100% effi cient at destroying 
molecular ions that might be present in the ion beam (e.g. 13C1H on 
the m/e = 14 mass station) while transmitting nearly half of the atomic 
C+ ions to the exit of the high-voltage segment. These atomic C+ ions, 
now with a total energy of 438 keV and m/e = 12, 13, or 14 (depending 
on which species is being transmitted by the low-energy magnet at a 
given point in time), are projected into a second magnetic fi eld sector. 
This so-called high-energy magnet provides a static magnetic fi eld that 
steers a given mass to a dedicated ion detector: Faraday cups for 12C+ 
and 13C+ or, in the case of much less abundant 14C+, a gas ionization 
detector farther downstream after an energy fi lter (electrostatic ana-
lyzer). Put all together, this system has a machine background 14C/12C 
value on the order of 3 × 10-16 and is able to measure ratios with a total 
uncertainty of ±2‰ or better on contemporary (so-called “modern”) 
samples, while requiring a total analysis time of around 40 minutes per 
result. In other words, 14C dating of samples with ages up to 50 thou-
sand years has now become possible on what one could (somewhat 
euphemistically) describe as a bench-top system.

This raises the topics of sample preparation and how a laboratory is to 
cope with providing the many thousands of samples needed for daily 
operation throughout a year. In this our colleagues in Zürich have also 
been active. The ion source of the MICADAS system has been opti-
mized for maximum fl exibility, accepting graphitized material or CO2 
gas (FIG. 2). Graphitized material can be directly sputtered suing a Cs 
ion source. Alternatively, when CO2 is to be used, the sample material 

can be combusted by an elemental 
analyzer system, after which the 
sample is transported by helium 
entrainment to a zeolite trap (Ruff 
et al. 2010), allowing subsequent 
injection of the CO2 sample gas 
directly into the mass spectrom-
eter. In other setups, sample CO2 
is fed into the MICADAS ion 
source from sealed glass ampoules 
or, alternatively, from an auto-
mated system for acid digestion 
of carbonate samples (see Fahrni 
et al. 2013; Wacker et al. 2013). 
All the above methods are auto-
mated, and the MICADAS’s sensi-
tivity allows for sample amounts 

as small as 10 µg of total carbon. Despite the somewhat reduced pre-
cision of such measurements, the ability to operate the MICADAS in 
conjunction with a gas ion source (FIG. 3) may well prove key for the 
adoption of this technology. Such fl exibility in terms of sample type, 
combined with good overall sensitivity, means that the analysis of, 
for example, single foraminifera tests can become quasi-routine. With 
nine MICADAS systems already in operation across Europe and in the 
USA, it is reasonable to expect a rapid increase in the number of sci-
entifi c publications making use of 14C age determinations produced 
by MICADAS instruments. With the upcoming full commercialization 

FIGURE 1 (TOP) Photo of the MICADAS instrument, with a total fl ight tube length 
of 8 m. The sample introduction and ion source is at the lower left of the 

picture and the high-voltage segment are at the top center. The gas bottle shows the 
scale. (BOTTOM) Simplifi ed diagram of the ion optics of the MICADAS system. The 
high-voltage segment is shown in green. DIAGRAM COURTESY OF THE ETH ION BEAM PHYSICS 
GROUP. PHOTO COURTESY OF S. M. FAHRNI

FIGURE 2 Examples of graphitized 
ampoule (TOP) and gas 

ampoule (BOTTOM) sample formats, both 
of which the MICADAS can run in an 
automated mode. COURTESY OF S. M. FAHRNI



of the MICADAS system, through the ETH spin-off Ionplus, one may 
expect the number of systems to continue to grow at a healthy rate 
well into the future. For me, this fi eld looks ripe for a genuine revolu-
tion over the coming few years.

I want to thank Max Döbeli for hosting my visit to ETH-Zürich, as well 
as his helpful colleagues who were eager to explain their research. I 
would like to close by expressing my special thanks to Simon Fahrni 
for his assistance in explaining the many details of the MICADAS 
 technology.

Best regards from Potsdam, 
Michael Wiedenbeck

(michael.wiedenbeck@gfz-potsdam.de)

FIGURE 3 Schematic layout of the MICADAS gas ion source, which allows the 
direct injection of CO2 sample gas entrained in a helium gas fl ow. 

Cesium gas injected into the source undergoes thermal ionization (yellow); the 
resulting Cs+ ions are then accelerated onto a titanium target (red), where the 
(partially neutralized) Cs interacts with the sample gas, producing C- ions, which 
are fed into the mass spectrometer via the extraction lens (green). 
COURTESY OF S. M. FAHRNI; SEE ALSO FAHRNI ET AL. (2013).
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RARE MINERALS 
FOR RESEARCH

F
ROM our inventory of over 200,000 specimens, we can supply your research specimen 

needs with reliably identifi ed samples from worldwide localities, drawing on old, 

historic pieces as well as recently discovered exotic species. We and our predecessor 

companies have been serving the research and museum communities since 1950. Inquiries 

by email recommended.

Dodecahedral grossular crystal from Sierra de Cruces, Coahuila, Mexico. 

Photograph by Jeff Scovil from Excalibur’s exclusive Photographic Guide to Mineral Species CD.

Excalibur Mineral Corp.
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www.excaliburmineral.com | email: info@excaliburmineral.com
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CALENDAR

 2015

March 15–19 TMS Annual Meeting 
& Exhibition, Orlando, FL, USA. 
Web page: www.tms.org/meetings/
annual-15/AM15home.aspx

March 16–20 46th Lunar and 
Planetary Science Conference, The 
Woodlands, TX, USA. Web page: www.
hou.usra.edu/meetings/lpsc2015

March 22–26 249th ACS National 
Meeting & Exposition, Denver, CO, 
USA. Web page: www.acs.org

April 6–10 MRS Spring Meeting & 
Exhibit, San Francisco, CA, USA. Web 
page: www.mrs.org/spring-meetings

April 12–17 European Geosciences 
Union General Assembly, Vienna, 
Austria. Web page: www.egu2015.eu

April 20–24 27th International 
Applied Geochemistry Symposium 
(IAGS), Tucson, AZ, USA. Website: 
www.27iags.com

May 3–7 AGU-GAC-MAC-CGU Joint 
Assembly, Montreal, Canada. Web page: 
http://ja.agu.org/2015

May 21–22 The Institute on Lake 
Superior Geology 2015 Annual 
Meeting, Dryden, ON, Canada. Web 
page: lakesuperiorgeology.org

May 24–29 Japan Geoscience Union 
Meeting 2015 (JpGU 2015) “Maku-
hari Messe,” Chiba, Japan. Details 
forthcoming

May 31–June 3 AAPG 2015 Annual 
Convention & Exhibition, Denver, CO, 
USA. Web page: http: ace.aapg.org/2015

June 7–12 Gordon Research Confer-
ence: Interior of the Earth, South 
Hadley, MA, USA. Web page: www.grc.
org/programs.aspx?id=12544

June 7–13 Applied Mineralogy & 
Advanced Materials - International 
Conference AMAM 2015, Castellaneta 
Marina, Taranto, Italy. Website: www.
amam2015.org

June 13–17 ICAM 2015 (Interna-
tional Congress on Applied Miner-
alogy), Istanbul, Turkey. Website: www.
icam2015.org.tr

June 14–19 Gordon Research 
Conference: Catchment Science: 
Interactions of Hydrology, Biology 
& Geochemistry, Andover, NH, USA. 
Web page: www.grc.org/programs.
aspx?id=12330

June 15–19 Astrobiology Science 
Conference 2015, Chicago, IL, USA. 
Web page: www.hou.usra.edu/meetings/
abscicon2015

June 17–21 7th international 
Symposium on Granitic Pegmatites 
(PEG 2015), Ksiaz, Poland. Details 
forthcoming

June 21–26 Isotopes 2015, Jerusalem, 
Israel. Web page: http://isotopes2015.
conferences-travel-nevet.com

June 22–29 Extensional Reactivation 
of Thrust Faults, Coseismic Surface 
Rupture, and Crustal Evolution in the 
Eastern Basin and Range Transition 
Zone, Evanston, WY, USA. Web page: 
www.geosociety.org/penrose

June 22–July 2 XXVI General 
Assembly of the International Union 
of Geodesy and Geophysics (IUGG), 
Prague, Czech Republic. Web page: 
www.iugg2015prague.com/.

June 26–28 ECROFI23 – The Sorby 
Conference on Fluid and Melt Inclu-
sions, University of Leeds, UK. Web 
page: www.see.leeds.ac.uk/ecrofi 

June 28–July 2 International Sympo-
sium on Zeolites and MicroPorous 
Crystals, Sapporo, Japan. Web page: 
www.zmpc.org

July 5–10 52nd CMS Annual Meeting, 
Edinburgh, Scotland. Web page: www.
clays.org

July 5–10 Euroclay 2015, University of 
Edinburgh, UK. E-mail: stephen.hillier@
hutton.ac.uk; web page: www.minersoc.
org/euroclay.html

July 25–29 Annual Meeting of the 
American Crystallographic Association, 
Philadelphia, PA, USA. Web page: www.
amercrystalassn.org/content/pages/
main-annual-meetings

July 26–29 Granulites and Granu-
lites 2015, Windhoek, Namibia. Web 
page: web.uct.ac.za/depts/geolsci/
G&g_2015_1circular.pdf

July 27–31 78th Annual Meeting of 
the Meteoritical Society, Berkeley, CA, 
USA. Web page: www.meteoriticalso-
ciety.org 

August 2–6 Microscopy & Microanal-
ysis 2015, Portland, OR, USA. Web page: 
www.microprobe.org/events/microscopy-
microanalysis-2015

August 2–7 The 20th American 
Conference on Crystal Growth and 
Epitaxy (ACCGE-20), Big Sky, MT, USA. 
Web page: www.crystalgrowth.org

August 8–14 Geoanalysis Conference, 
Leoben, Austria. Website: http://2015.
geoanalysis.info

August 10–12 ICAM 2015 (Interna-
tional Congress on Applied Miner-
alogy), Istanbul, Turkey. Web Page: 
http://icam2015.org

August 16–20 250th ACS National 
Meeting & Exposition, Boston, MA, USA. 
Web page: www.acs.org 

August 16–21 2015 Goldschmidt 
Conference, Prague, Czech Republic. 
Website: http://goldschmidt.info/2015

August 23–28 29th Meeting of 
European Crystallographic Association 
(ECM29), Rovinj, Croatia. Web page: 
http://ecm29.ecanews.org

August 24–27 SGA 13th Biennial 
Meeting, Nancy, France. E-mail: 
sga-2015@univ-lorraine.fr; web page: 
http://sga2015.univ-lorraine.fr

August 24–28 Joint DMG / MSA 
Workshop: Application of diffusion 
studies to the determination of time-
scales in geochemistry and petrology, 
Bochum, Germany. Web page: www.
minsocam.org/msa/SC/#open_sc

September 9–11 8th European 
Conference on Mineralogy and Spec-
troscopy (ECMS 2015), Rome, Italy. 
Details forthcoming

September 20–25 8th Hutton 
Symposium on Granites and Related 
Rocks, Florianópolis, Brazil. Web page: 
www.hutton8.com.br

September 21–25 11th meeting on 
Applied Isotope Geochemistry (AIG 
11), Orléans, France. Web page: http://
aig11.brgm.fr

September 27–30 Society of 
Economic Geologists (SEG) 2015 
Conference: World-Class Ore Deposits: 
Discovery to Recovery, Hobart, 
Tasmania. Website: www.seg2015.org

September 28–October 2 22nd Inter-
national Symposium for Environmental 
Biogeochemistry, Portoroz, Slovenia. 
Web page: www.iseb22.ijs.si

October 4–8 MS&T’15: Materials 
Science & Technology Conference and 
Exhibition, combined with ACerS 117th 
Annual Meeting, Columbus, OH, USA. 
Web page: http://ceramics.org/meet-
ings/acers-meetings.

November 1–5 Geological Society 
of America Annual Meeting, Baltimore, 
MD, USA. E-mail: meetings@geosociety.
org; web page: www.geosociety.org/
meetings

November 9–13 Short Course 
“Introduction to Secondary Ion Mass 
Spectrometry in the Earth Sciences,” 
Potsdam, Germany. Web page: www.
gfz-potsdam.de/SIMS/short-course

November 29–December 4 MRS Fall 
Meeting & Exhibit, Boston, MA, USA. 
Web page: www.mrs.org/fall-meetings

2016

January 18–22 10th International 
Symposium on Environmental 
Geochemistry (ISEG10), Perth, Western 
Australia. Website: www.iseg10.com

January 24–29 40th International 
Conference and Expo on Advanced 
Ceramics and Composites (ICACC’16), 
Daytona Beach, Florida, USA. Details 
forthcoming

February 14–18 TMS Annual 
Meeting & Exhibition, Nashville, TN, 
USA. Web Page: www.tms.org/meetings/
annual-16/AM16home.aspx

March 13–17 251st ACS National 
Meeting & Exposition, San Diego, CA, 
USA. Web page: www.acs.org

June 19–22 AAPG 2016 Annual 
Convention & Exhibition, Alberta, 
Canada. Web page: www.aapg.org/
events/conferences/ace

June 26–July 1 Goldschmidt2016, 
Yokohama, Japan. Website: http://gold-
schmidt.info/2016/

July 24–28 Microscopy & Micro-
analysis 2016, Columbus, OH, USA. Web 
page: www.microprobe.org

August 7–12 79th Annual Meeting 
of the Meteoritical Society, Berlin, 
Germany. Web page : www.meteoritical-
society.org

August 21–25 252nd ACS National 
Meeting & Exposition, Philadelphia, PA, 
USA. Web page: www.acs.org

August 21–26 International 
Congress on Ceramics (ICC6), Dresden, 
Germany. Website: www.icc-6.com

August 27–September 4 35th Inter-
national Geological Congress, Cape 
Town, South Africa. Website: www.35igc.
org

September 5–9 International Ni-Cu-
PGE Symposium, Perth-Fremantle, 
Western Australia. E-mail: Steve.Barnes@
csiro.au 

September 11–15 EMC2016 - 2nd 
European Mineralogical Conference, 
Rimini, Italy. Web page: http://emc2016.
socminpet.it

September 25–28 Geological 
Society of America Annual Meeting, 
Denver, CO, USA. E-mail: meetings@
geosociety.org; web page: www.geoso-
ciety.org/meetings

October 23–27 MS&T’16: Materials 
Science & Technology Conference and 
Exhibition, combined with ACerS 118th 
Annual Meeting, Salt Lake City, Utah, 
USA. Details forthcoming

2017

January 22–27 41st International 
Conference and Expo on Advanced 
Ceramics and Composites, Daytona 
Beach, FL, USA. Details forthcoming

February 26–March 2 TMS Annual 
Meeting & Exhibition, San Diego, CA, 
USA. Web page: www.tms.org/meetings/
annual-17/AM17home.aspx

April 2–6 253rd ACS National 
Meeting & Exposition, San Francisco, 
CA, USA. Web page: www.acs.org

May 28–June 17 International 
Kimberlite Conference (11IKC), Gabo-
rone, Botswana. Details forthcoming

August 20–24 254th ACS National 
Meeting & Exposition, Washington, DC, 
USA. Web page: www.acs.org

October 22–25 Geological Society 
of America Annual Meeting, Seattle, 
WA, USA. E-mail: meetings@geosociety.
org; web page: www.geosociety.org/
meetings

The meetings convened by the 
societies partici pating in Elements are 
highlighted in yellow. This meetings 
calendar was compiled by Andrea 

Koziol (more meetings are listed on 
the calendar she maintains at http://
homepages.udayton.edu/~akoziol1/

meetings.html). To get meeting 
information listed, please contact her 
at Andrea.Koziol@notes.udayton.edu. 



PARTING WAYS

As I write this, I am in the second week of my 
“offi cial” retirement. I am discovering the art 
of slowing down… taking my time to enjoy 
my coffee in the morning, doing the cross-
word puzzle, picking up my knitting for a few 
minutes, etc. 

BEFORE ELEMENTS (1974–2004)
Tom Clark and I met while in graduate school 
at Queen’s University, Kingston. We married in 
January 1974 and moved to Québec City in the 
fall of 1975 to take jobs with the Quebec gov-
ernment. Ironically, my fi rst job was as editor 
of geological reports, and I hated it. I longed 
to do fi eld work, and one year later, I got an 
opportunity to work as a mineral deposits geol-
ogist with the government. In 1979, our son 
David was born. I was lucky to have a one-year 
maternity leave, but when the year was up, I 
could not tear myself away from this beau-
tiful toddler and I quit my secure job to be at 
home. Both Tom and I believe that our greatest 
life accomplishment has been the raising of 
our three children, now grown up. We derive 
so much pleasure from watching them chart 
their own lives. 

In 1998, I took over the editorship of the 
Mineralogical Association of Canada (MAC) 
Newsletter and I enlisted Tom’s help to edit 
the texts. Issue 58, the fi rst issue under my 
editorship, had 12 pages; by October 2004, 
the Newsletter had grown to 24 pages and 3 
issues a year, and I had introduced some color. 
I enjoyed planning the layout, encouraging 
people to write for it, and of course, getting 
feedback from members saying how much they 
enjoyed reading it. I was very proud of it, and 
only something as exciting as Elements could 
induce me to leave it. 

THE ELEMENTS DECADE 
(2004–2014)
Elements has become a big beast: from 320 
pages in 2005, it has grown to 480 pages. One 
day, when the fi rst issue was being planned, 
Tom told me, “You will need a copy editor; I 
could do it.” Oops! There was no line item for 
a copy editor in the budget. So Tom copyedited 
Elements as a volunteer for seven years. 

Over the past ten years, working with more 
than 100 guest editors, I pride myself in the 
fact that it has been a positive experience for 

all of them, and in fact, many have written to 
say how much they appreciated the care taken 
in handling their manuscripts. Even though 
our lineup is fi rmed up years in advance and 
we have no backup plans if an issue goes 
awry, somehow, almost magically, just about 
everyone has come through. 

Even though we understand that most aca-
demics are under great stress to perform, we 
were sometimes baffl ed by the lack of polish 
shown by some manuscripts. We then had the 
impression we were handling a fi rst draft rather 
than a peer-reviewed manuscript. So it was a 
real joy when a well-written manuscript com-
posed with a wide audience in mind  landed 
on our desk! If I had to choose my favorite 
Elements manuscript of all time—and there are 

Pierrette Tremblay and Tom Clark, who have 
been an integral part of Elements over the 
past 10 years, were invited to write this issue’s 
Parting Shots. I hope you enjoy reading their 
parting words as they embark on their next 
adventure, retirement. 

Jodi Rosso

Pierrette and Tom in Monaco, 2012

Future Elements executive editor Pierrette Tremblay 
and copy editor Tom Clark at work in the Labrador 
Trough (Quebec) in 1976

To learn more about Elements: 

Ewing R (2008) The future of 
Elements? Elements 4: 8 

Ewing RC (2014) Presentation 
of the Distinguished Public 
Service Award for 2013 of 
the Mineralogical Society of 
America to Pierrette Tremblay. 
American Mineralogist 
99: 1185

Ewing R, Hochella M, Parsons 
I, Tremblay P (2005) Elements: 
Building a new bridge. 
Elements 1: 3

Parsons I (2005) Elements: 
Getting into the swing. 
Elements 1: 59

Parsons I (2009) Five years on. 
Elements 5: 408

Sorensen S (2006) 
Congratulations from the 
common reader. Elements 
2: 133 

Tremblay P (2014) Acceptance 
of the Distinguished Public 
Service Award for 2013 of 
the Mineralogical Society 
of America. American 
Mineralogist 99: 1186-1187

Cont’d on page 80

Since copyediting is a rather solitary endeavor that does not lend itself to interesting 
photographs, I’ve included a fi eld photo of me in my other life, that of a (now part-time, 
“retired”) geologist for Quebec’s department of energy and natural resources. A few weeks 
before the photo was taken in 2011, it had dawned on me that the layered “ultramafi c” 
rocks in the fi eld area, like those in the picture, were actually banded silicate iron for-
mation metamorphosed to granulite facies. Sharp-eyed readers will notice in the photo 
a bilaterally symmetrical pattern in the banding and some very tight fold hinges in the 
white metachert layers. Interpreting this isoclinally folded outcrop was, for me, a thrilling 
moment, one that I wanted to share. 

The photo exemplifies why I like field 
geology—it’s fun, and every new outcrop 
holds promise of an exciting discovery. A 
similar feeling of excitement for their sub-
ject is surely why, for ten years now, some of 
geology’s best scientists have been sharing 
their stories and discoveries with readers of 
Elements. It’s been a joy for me to read their 
articles, and I trust they will continue to 
inform and inspire us in the magazine for 
many years to come.

Tom Clark

Tom beside an isoclinal fold in meta–iron 
formation in the Grenville province, 
Quebec, in 2011.
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many excellent ones to choose from—it would be Mike Hochella’s man-
uscript on nanoparticles (volume 1, number 4, pages 199–203). After 
reading it, I was so excited: I understood it all! I am also a big fan of 
Peter Heaney’s writing—I loved reading his intricately woven stories in 
his Triple Point articles—and of Ian Parsons’ marvelously entertaining 
and personal Parting Shots.

What gives grey hairs to an editor / copy editor? Capitals, commas, and 
typos. No matter how careful you are, typos can be introduced at all 
stages of working with a manuscript. My biggest worry has been a typo 
in a title. Well, it happened in my fi nal issue: the Travelogue has a typo 
in the title. All proofs were fi ne; the graphic artist thinks he introduced 
the typo when making the fi nal pdfs. Telle est la vie d’un éditeur !

The joys have been many, and far outweighed the frustrations: joys 
such as the times someone wrote to say thank you or say that they 
enjoyed reading Elements, the times interacting with advertisers, the 
positive interactions with the larger community, watching Elements’ 
impact factor grow, etc. 

AFTER ELEMENTS 
My plans for the coming year include: learning traditional Nova Scotia 
rug hooking, getting my weaving loom in working order (it has been 
abandoned since 1979), brushing up on my Italian, learning Spanish, 
and spending more time with my lovely granddaughter. Tom and I are 
looking forward to traveling: our next adventure is an upcoming one-
month holiday on our favorite Caribbean island, Barbados. 

Tom and I enjoy many of the same activities: spending time at our 
summer home in Nova Scotia, traveling, going to the movies, trying out 
the fi ne restaurants in Québec City, and cross-country skiing. Between 
our shared interests and individual hobbies (I enjoy cooking and knit-
ting; Tom likes drawing, pastels, and biking), there should be enough 
to keep us busy in the years to come. 

Thanks for all the memories and the support over these 10 years! It 
has been great. And good luck Jodi! 

Pierrette Tremblay
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 from the leader in fl uoropolymer manufacturing 

Savillex Corporation 
has been proudly 
serving the 
geochemistry 
community for over 35 
years. 
Our fl uoropolymer 
labware products are 
used throughout the 

world for sample digestion, separations, storage and 
many other applications. We understand the unique 
needs of geochemists and now our new line up of 
ICP-OES and ICP-MS sample introduction products 
combine the highest performance and the lowest metal 
background with the ruggedness and reproducibility 
required for routine analysis. 

All of our ICP sample introduction products are 
designed, molded and tested in house, using only the 
highest purity grade PFA resins.

For technical notes, videos and to fi nd your local 
Savillex distributor, visit www.savillex.com. 

Savillex Corporation   
Phone: 952.935.4100  |  Fax: 952.936.2292    
Email: info@Savillex.com  |  www.savillex.com

Nebulizers – C-Flow 

• C-Flow microconcentric PFA 
nebulizer range with the narrowest 
uptake rate specifi cation

• New C-Flow 35 with uptake rate of 
35uL/min +/-7uL/min 

• C-Flow range for desolvators – 
standard fi tment on the CETAC 
Aridus II

• C-Flow 700d with removable 
uptake line for high solids applica-
tions – up to 25% TDS

• All C-Flows can be backfl ushed 
without tools

Inert Kits

• PFA kits with Scott type chamber 
• True double pass design gives 

lower RSDs
• O-ring free end cap
• Platinum or sapphire injectors
• Available for Agilent 

7500/7700/8800 and Thermo 
 Element 2/Neptune

•  Lowest metal background

•  Highest seal integrity

“Geochemistry would 
not be where it is 

today if it were not for 
Savillex Corporation.”

– Dr. Mike Cheatham, 
Syracuse University





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /FRA <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName (U.S. Web Coated \(SWOP\) v2)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




