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ldentification of Unknown

mlerxernis by Lmissl o opecira.

CUrposs.
The pur;ose of this lab is twofold. First we woula like

to show with some xuown samples that it is possible 10
idantify samples by their emission spectra. unce we
establish the reliapility of the sygiem we would like

to idertify some odd colored "mson rocks" picked up by
Dr. Jonn Amend (legslly) at "Craters of ilhe WVoon" Park

ir Idano

Elstory:

Issac Newton srovably made one of the very first spesciro-
scopss 1 1663 wnile studing optics, ris sjpesciroscops

consisted of & small hole i (tiie slit), a prism
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(the refracting medium) and piecesof light colored paper
for a screen, «+hile, crude, tinis tool did spread white

its. various colors.
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Josef Fraunhofer in 1814 mede what one wight call the
first modern spactroscops. The only addition he made 1o

Newton's spsctroscopes was a Tneondolivs telescope (a
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urveyor's telescope) to visw ths light couing through
tue instrument. This improved tne scops so much that
fraurnofer could actuzlly count Lhe absorption lines in

the asparently white sunlight(tiiese were not correctly



interpreted until 35 yeurs later), 1t is with this same
type of ihétruEELL tuat sunsgen aind Kirchhoff discovered
Cs and Rb in 1861.
Tocay Spectirouscopes construction varies with ihs experime;~
ter and the experiment Lut basically it has ihe saue
construction as Newton's first:

1) & source,

2) A slit to make the

n

>urce a point source.
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3) A prism or grating to separate the colors or
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frequencies.
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4) A telescips to amplify the separation.
5) A read out device (film, scresn, the eye, or a

phototube;,

Tewescore

Theory:

It is known that electrons do not exist in continum of

©

energy statzss about the atomic rucleus but rather exist
in certain discreie energy levels, Jhen an elzctron chang=ss
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tates it must either absorb or emit a gquantum of energy

u

designated by the charge in energy levels,

inis was first propossd by Max Planck in 180C. Planck's



equation says thal 'a canange in ensrgy AE is egqual 1o
& constant (h) times fregquercy (VY ) of the enesrgetic

photon emltited,

AE = nv
where ¢ =12 ¢ =speed of light.
V= & )
n 3 =wavelength of light.
or |E _he -J= fregquency of light.

What we will be measuring then is the wavelength of the
light (and indirectly-energy of light) given up by excited
electrons in a sample, The sample will be excited by
vajorizing it in a carbon arec.
Because each element contains atoms with different number
5f electrons around it and a differert electronic arrange-
ment each 2lement gives off discrete charecteristic energies
when these electrons are excited. These erergles are
shotons of different colors or wavelengih. The conversion
can be made Letween energy and wavelength using Planck's
egquation,
Because this light given off by the excited atomic electrons
is unigue for that element one can use this specira of

.

1ight 1o identify the element, This wmight be called an
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atomic Tibgerprint,
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DR le TUS S
ve usad twou Spectrouscopes, Ve vias a Buuschi & Lomb (1.5 meter)
and ithie other was a Baird (3 meter,. Tie B&L used in tise

Tirst part of ine experiment gElves spectre in the 2060
o " A . s i
to 4CCC A range. The Laird was in the vhe same range, but

can ne ussd in

goees A dtcek
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Both instruments vaporized the samples with g high current
carbon arc and used s ¢oncave wirror with lines cut on
the surface as a grating. The spsectra of euch was recorded
£ = .
oir 5 mm film. The diagram below siiows the basic arrange-

ment of the e uipment,
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Procedure:

The first portion of the experiment consists of vaporizing
a sample(in a small hole in a carbon rod) in the B&L
Speclromeler and recording the results on a sirip of film,
These will eventually be reproduced onto paper and used

@8 & worxshest. There are six xnovn and tiiree unknowns

(a mixture of tne knowrs). The uiknowns will vte identified

0y comparing tihe sjectral lires >L all known and picking



out tne elements tiiat best mateu tne ssectral lines of
tne unxnown., The fact thet one cuan use tliese lines as
"fingerprints" to identify wisnown elements is the basis
of the next experiment,

In the second part of this experimen{ we are looking for
elemenis that give our "moon rock" samples their unusual
colors. The procedure is the s:mé as above except that

we used the Baird

ol

meler spectrometer., The spectira of
the unkncwn samples were compared with a set of speciral
lines for most elements in this region of the eleciro-
magnetic spectrum. Iron w:s the reference used to

align our film sirip with the stundard. Once aligned

the other elements wsre Licked from the specirum and

recordsd on tilie data shest,

Une could maxe a spectroscope of this type using a

Ccarbon arc light source, a "good" ddfraction grating and
ordinary 35 mr slide film. Jne could improvise a slit
and a film holder witn a little practice. The exposure
time will vary wita the equipment used but our times

were 3 seconds for iron and Sseconds for ioie rest,

1ne student should be able to identify different elements
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using the spectral worksheets made in th rst of ihis
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lab, with this experience he could work out the elements

in & completely urknown sample,



The elemente lisied on the data sheet are those that

we are confidentare in the sample. There may be more
more but our standard did not cover the entire periodic
cnart and we only recorded ithose that had at least two
or more lines taat matcued.

We ars certaliln that there is no organic materisl in the

i

sample as we ran an I,R. test on some acetone that was

used to leech the sample. The process involved boiling

the samples in acetone for about an hour, The only

thinz we exXxiracted was a small amount of water.
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