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Solving the mystery

Solving a Chemical Mystery

| et \\\ : Go to
Vaw' task is to determing. the provenance of the “sample” before yau. Just follaw these III>’« s/

e Sample 1
In front of you sit results from a sample analysuSJruVIded by our chemlcal and biological analy5|s Iabnratnry. alnng w‘tﬁ a_ e Sample 2
puzzle that/indicates where your sample may have heen collected. R
 Your, task is-as fallows: Salve the puzzle (we recommend cdlabnratlun) and then consider ﬂm-r{emlcal anaIySIS X * Sample 3
( \ "\ :
. Do the chemlcal _analysis res\llts sug@qst ﬂre presefice of a chemical weapnn agent? If so, wh\ch nn\'?\ — ; * Sample 4
- . lels can. be qummed by recognizing degradation prnductS(and/nr data ﬂ1at can-be fnuni on ﬂle ﬂegradatmr
| — Anaﬁ'sw of Schedul\d Chemicals” handout ) 5 - fﬁ!t ~ * Sample 5
To assmt your interpretation of the. data, refer o the back uf ﬂls card: : :
« When ylu are reaﬁy, raise your mnlen‘ule and mx\af our capable asswtants will check your answer, and prnwde * Sample 6
you with addltn?nal iformation. \ \ \\
S \ e Sample 7

2. In-addition t ﬂte analytical results, other evidence has been collected that requires cnnsderatm,n and perhaps more
puzzle building. Use this addltmnal mfnrmatlnn to match. your samﬂe to ﬂle site (A-K) from which it was collected.

. A B.C.D.EF.
3. DOne last question: is your sample actually from, a Chemical Wea‘p‘un agent? ‘ BHILJK
‘\\ Yes || No . Tircle the answer

Good Luck! )

This exercise has been brought to you by Sofia Sola Sancho, Maria Hemme, Nadine Giirer and Jonathan Forman, as part of
Science for Diplomats at RC4 and the Spiez Laboratory Present: Convergence and Solving Chemical Mysteries, a Transdisciplinary Look at Scientific Advances and Problem Solving



Solving the mystery

@ Visualising and Reading Molecules
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Lage Mors Leiden

Match your sample to the source!] g
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Follow the instructions:

|. Identify Sample | on the Degradation and Analysis of Scheduled Chemicals poster. A guide on how
to read molecular structures is available here.

|s it a degradation product of a chemical weapon? If yes, which one?

Open the source location puzzle.

Using other clues in the photo, can you determine where your sample was collected?
Did it actually come from a Chemical Weapon Agent?




Solution:
Sample 1: Possible degradation products of HN-3

Site H : (shaving cream production facility)
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Triethanolamine is used in the
manufacture of shaving cream.

Nitrogen mustard (HN-3) Sample 1 is not a Chemical Weapon agent



Follow the instructions:

|.  Identify Sample 2 on the Degradation and Analysis of Scheduled Chemicals poster. A guide on how
to read molecular structures is available here.
|s it a degradation product of a chemical weapon? If yes, which one?
Open the source location puzzle.

2
3
4. Using other clues in the photo, can you determine where your sample was collected?
3. Did it actually come from a Chemical Weapon Agent?




Solution:
Sample 2: possible degradation products of BZ

Site C (Pharmaceutical Production Facility)
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BZ precursors are used in the
manufacturing of pharmaceuticals.

Sample 2 is not a Chemical Weapon Agent

BZ



Follow the instructions:

|dentify Sample 3 on the Degradation and Analysis of Scheduled Chemicals poster. A guide on how
to read molecular structures is available here.

|s it a degradation product of a chemical weapon? If yes, which one?

Open the source location puzzle.

Using other clues in the photo, can you determine where your sample was collected?
Did it actually come from a Chemical Weapon Agent? — ©  “eeesiiesssoemetomeas =
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Solution:

Sample 3: Possible degradation products of Sulfur mustard
Site G (barn at the orchard)

enveer

The fruit ripening gas Ethylene can
be used to produce Sulfur Mustard
by the Levenstein process.

Sulfur Mustard

Sample 3 is from a Chemical Weapon Agent



Follow the instructions:

|. Identify Sample 4 on the Degradation and Analysis of Scheduled Chemicals poster. A quide on how
to read molecular structures is available here.

|s it a degradation product of a chemical weapon? If yes, which one?

Open the source location puzzle.

Using other clues in the photo, can you determine where your sample was collected?

Did it actually come from a Chemical Weapon Agent? £ty

2.
3.
4.
3.




Solution:
Sample 4: possible degradation products of Sarin

Site ) (biomedical research facility)
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Sarin is used at this site for research
on medical countermeasures.

Sarin

Sample 4 is a Chemical
Weapon Agent used for non-
prohibited purposes



Follow the instructions:

|.  Identify Sample 3 on the Degradation and Analysis of Scheduled Chemicals poster. A guide on how
to read molecular structures is available here.

|s it a degradation product of a chemical weapon? If yes, which one?

Open the source location puzzle.

Using other clues in the photo, can you determine where your sample was collected?
Did it actually come from a chemical weapon agent?




Solution:
Sample 5: Possible degradation products of Lewisite 1

Site K (dig site)
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An old munition containing Lewisite 1
was found in the K dig site.

Sample 5 is from a
Chemical Weapon Agent

Lewisite 1



Follow the instructions:

|. Identify Sample b on the Degradation and Analysis of Scheduled Chemicals poster. A guide on how
to read molecular structures is available here.

|s it a degradation product of a chemical weapon? If yes, which one?

Open the source location puzzle.

Using other clues in the photo, can you determine where your sample was collected?
Did it actually come from a Chemical Weapon Agent?




Solution:
Sample 6: Characteristic molecular ion seen in a Mass

Spectrum of Saxitoxin Site B (red algae contamination
in oyster farm)

CrHEVEMINCENM

Saxitoxin (STX) is a potent neurotoxin
and the best-known paralytic shellfish
toxin (PST). Saxitoxin is naturally
produced by red algae.

Saxitoxin

While Sample 6 could be considered a
Chemical Weapon. However, the red algae
are not producing it with intent to
proliferate chemical weapons use by
humans.



Follow the instructions:

|.  Identify Sample 7 on the Degradation and Analysis of Scheduled Chemicals poster by solving the
cube puzzles.

|s it a degradation product of a chemical weapon? If yes, which one?

Open the source location puzzle.

Using other clues in the photo, can you determine where your sample was collected?
Did it actually come from a Chemical Weapon Agent?




Solution:

Sample /: Peptide Sequencing Analysis of Ricin

Sequence | =LEQLAGNLR

Sequence 2Z=YTFAFGGNYDR

Characteristic peptide sequences
of Ricin D Chain A

Site E (castor plant nursery)
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Ricin is a lectin produced in the
seeds of the castor oil plant, Ricinus
communis.

While Sample 7 could be considered
as coming from a Chemical Weapon
Agent, the nursery growing casot
plants for non-prohibited purposes
(plants to decorate gardens)
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Back to: * Sample 4
* Sample 1 * Sample5
* Sample 2 * Sample 6

* Sample 3 * Sample?7
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ﬁ Click here to go back to Sample 3




Working Together For a World Free of Chemical Weapons

Click here to go back
to Sample 4




