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To orient you to my perspective: I got a fine arts degree, then while I worked as a 
conservation technician at Columbia University I took undergraduate general and 
organic chemistry classes there. The American programmes require chemistry 
classes for admission but the UK ones don’t, so when I came to West Dean I had 
much more chemistry knowledge than the average British student. As a teacher I 
fall somewhere in the middle; I know more chemistry than the students will need 
to learn, but less than a conservation scientist.

I taught conservation science for four years at Camberwell, and book 
conservation generally at West Dean, where I am still, and I’ve also taught short 
workshops to practicing conservators including a few on XRF at the V&A a few 
years ago.

I’d like to talk to you about how science is experienced by conservators, 
challenges in learning XRF spectrometry, and what scientists can do to help.
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Studied chemistry recently or remembers/picks it up well

Particularly interested, works hard

Somewhere in the middle

Struggle a lot to understand and retain the concepts

C O N S E R VA T I O N S T UDE N T S

The classes range in size by year and programme but in an class of say 20 
students, there would generally be

(click) one who was quite good with science,
(click) a few that either found it easy enough to pick up or who worked hard 
enough to do well,
(click) and maybe 3-4 at the other end of the scale who really struggled both to 
understand and retain the concepts and for whom English language might also 
be a problem.
(click) Everyone else would be somewhere in the middle. Generally people are 
drawn to conservation for the practical aspects, and for British students they 
might not have studied science since age 16. It’s not unusual for this to be a 
second career so it might have been quite some time since then. Many find it 
intimidating. Basic math might also be uncomfortable.

I think one of the major problems with teaching it in a program with no 
prerequisites is that there is an amount of basic chemistry to cover before we can 
look at anything more directly relevant, like XRF for identification of materials. 
And from my own experience it’s hard to get over the mountain of what seems 
like dry, unrelated, boring science before you know enough to get to the fun part. 
And then the fun part is hard.
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P R O F E S S I O N A L C O N S E R VA T O R S

Out in the world of professional conservators, there’s a similar mix of science 
understanding because of having an older generation “grandfathered” in from 
before MA programmes with science were established, and because of new 
students being able to get through the programmes without a firm grasp on 
science. There may be people who went back to get the training afterwards as 
well, through courses like Chemistry for Conservators, or the odd conservator 
who also has a degree in chemistry and decided to find the lowest paying job 
possible.
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Private practice:
• Conservator may have access but probably not much time

Institution 
• Probably has a scientist if  it has equipment 
• May or may not allow conservators access to the equipment directly
• However, scientist would be a reliable source of  information.

Institution without a scientist
• Less likely to have expensive analytical equipment like pXRF
• May be outsourcing analysis to another institution
• May start to as cost comes down and use becomes more widespread, 

particularly because of  the “point-and-shoot” aspect of  pXRF

A C C E S S T O E Q UI P M E N T

click A private practice conservator, even one with a good deal of comfort with 
analysis, and connections to an institution with equipment, is unlikely to have the 
time or money for much research.

click The type of institution that has equipment is also likely to have a 
conservation scientist on staff. In that case the job roles are often sharply 
divided, which makes sense: the conservator takes the object or samples and a 
question to the scientist, and the scientist does the testing and sends back a 
report to the conservator. However, in this scenario, the conservator doesn’t get 
any more experience using the equipment or chance to do their own research. 
Many job advertisements ask for science skills on the part of the conservator but 
then don’t give much opportunity to implement them.

click A smaller institution without their own equipment is likely to send off for 
testing if it’s on a smaller scale, but may be able to purchase equipment, 
particularly now that the prices are coming down. For example, Royal Collections 
Trust recently acquired a pXRF spectrometer for use by a conservator and 
volunteers.
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B A R R I E R S FO R S T UDE N T S
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A C C E S S T O E Q UI P M E N T

West Dean has a pXRF spectrometer but Camberwell doesn’t. When I was 
teaching there, one time I was able to borrow West Dean’s and bring it up to 
London so the Camberwell students could use it, and a few times I’ve taken 
students down to West Dean to use it on site for their MA projects, but generally 
we didn’t have it at Camberwell. I would compromise in lessons by taking spectra 
at West Dean and giving the files to the Camberwell students to analyse 
(particularly since without any sample preparation, the actual taking of the data 
was pretty straightforward). The software we got from Bruker came with 
permission to install on as many computers as we wanted.
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P R I OR I T Y I N T H E C UR R I C UL UM

In the UK we haven’t really decided on how important science is and have 
reached a compromise where all the programs teach it, but the students spend 
considerably less time on that than practical work, and grades are a little more 
generous than they need to be to really enforce science understanding. The 
result is that even at West Dean, where we have a spectrometer, we don’t 
necessarily make sure everyone has used it independently although they would 
all at least see it used in class. Many choose to use it for their MA research at the 
end of the programme, but this might be the first time they’ve spent significant 
time with it. They have other assignments to complete and other interesting side 
projects so it takes motivation to spend “free time” in the lab.
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S T A FF T I M E FO R DE VE L O P M E N T

David Dorning, who taught science at West Dean for many years before recently 
becoming the Head of Conservation, always wanted time to spend in the lab 
using the equipment for his own research in order to get more familiar with it 
and figure out more nuance to pass on to the students, but it never really worked 
out. I certainly don’t have paid time for anything like that. We have a dedicated 
scientist now to run the lab and teach classes but this is her first year so we’ll 
have to wait to see how it changes.
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M A T E R I A L I S D I F F I C UL T

I found as a student, when I used pXRF for paper analysis in my MA research, 
there was little to draw on. I was looking at the selective discolouration of one 
section in a 17th century book, and drew a lot on Timothy Barrett’s research in 
the US on the use of pXRF on paper, but there wasn’t a lot out there generally on 
pXRF for this type of application. I wanted to hear other peoples’ problems and 
how they interpreted data, so I could make sure what I was doing was sensible. 
There’s a bit more out there now but it’s still something that could be developed 
farther.

Generally our material being old, damaged, and composite provides extra 
problems that may not be encountered by scientists studying modern materials. 
And despite the portability of a pXRF spectrometer, we often have very thin or 
narrow samples next to other materials, or permission to use a spectrometer at a 
different site to where the object is located. Trying to identify a material under 
these conditions is particularly difficult as you all know, so even chemistry texts 
that discuss XRF may not be ideal resources for conservators.
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L I N K S  T O  S C I E N T I S T S / I N S T I T U T I O N S

http://paper.lib.uiowa.edu/methods.php

Barrett worked with several institutions, with funding, to do his research. He had 
scientists who could figure out the maths to give quantitative data based on 
calibrated standards using destructive testing, which was beyond what I could 
figure out myself. He was able to machine a Perspex support that would safely 
hold a single page of a book in the air for reading just that page with the 
spectrometer. I made do by putting a little lead square behind the pages I 
scanned, to mask the radiation from penetrating farther, and then used that lead 
signal to try to account for the varying thicknesses of the paper, so that I could 
compare relative amounts of the various elements from one set of paper to the 
next. It felt a bit clumsy though. We often have the problem that those students 
with really quality research projects try to make connections with scientists in 
other institutions for help, but those scientists are too busy to follow through, or 
the analysis costs too much.
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E X P E R I E N C E

We generally lack both a broad scientific background and the day-to-day 
experience that working with the spectrometer would give. When I identify 
copper in my spectrum, maybe someone with more knowledge would be able to 
say just by looking at it that it’s a level consistent with trace amounts that you’d 
find around generally. Or might be able to explain that chlorine found in paper is 
probably from the water used to make it. Or that these certain peaks tend to 
overlap so look for this one over here to confirm one element over another. 
Which peaks need to be identified, and which are small enough that they’re 
probably just noise? The fact that some peaks line up perfectly with the 
guidelines and some don’t----does that mean the identification is wrong or the 
calibration is off? One of the big things is even knowing what we should be able 
to tell from the data, and what a scientist would also struggle with. It always 
makes me feel better when a scientist says they don’t know the answer either.
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H O W S C I E N T I S T S

C A N H E L P
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T A L K TO US !

Any time you can give helps. It helps to hear about your research, in person or in 
print, it helps to have a scientist “on call” to ask small questions as they arise, it 
helps to have someone confirming we’re doing something right or pointing us in 
a better direction. It helps to keep the dialog open, to keep the vocabulary going. 
Tell us about the things you struggle with, so we don’t feel stupid when we 
struggle.

My scientist on call is Norman Billingham, who is a polymer chemist at Sussex 
University who also lectures occasionally at West Dean. He tells me his reasoning 
behind the answer, he uses language that isn’t too dumbed down but is also 
understandable, he tells me when he doesn’t know, and he’s interested in our 
problems. I think.
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C O L L A B O R A T E WI T H US !

If you have pXRF or other equipment that could be useful to the students, let 
them come for an afternoon, either with a research project or just to see what 
the equipment can do, what you’re working on. It will help them understand 
more, get excited about it, generate useful data for their research, and generally 
produce future conservators who will be better able to collaborate with you or 
communicate with you. If you’re in an institution where there’s a sharp line 
between the scientists and the conservators, try to soften it a bit, let the 
conservators use the equipment if they know how.

I can only imagine that the more conservators there are who are interested in 
and value science, the more advocacy there will be, the more projects proposed 
that involve analysis, the more opportunities for both of us.
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P UB L I S H T H I N G S WE UN DE R S T A N D!

http://www.rsc.org/images/TB%2067_tcm18-247573.pdf

For example, I’m on the RSC’s Analytical Methods sub-committee of the Heritage 
Science group. We’ve been working on a series of technical briefs about analysis 
of cultural heritage---they’re 2-4 pages, written for conservators and curators to 
be able to understand but also technical enough to be useful. Some are on a 
technique more generally, some are on the applications for a specific material. 
They’re peer-reviewed and published in Analytical Methods so it’s a line for the 
CV as well as a great help to the conservators, once the corpus is developed 
more.

Blog posts and other more informal writing would also be good. If you’re 
publishing something useful to us, in a resource we’re unlikely to come across, 
get word to us somehow.

I know this is a lot to ask, and everyone is under time and money pressure—but 
that would be my wish list for the students.
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T H A N K  Y O U

Thank you!
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