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“Atoms, Molecules and Math”  =  What Capability? 



7 

For a Metal Organic Framework? 



8 

For a Metal Organic Framework? 

DOI: 10.1002/anie.201508407  



9 

For a Metal Organic Framework? 

DOI: 10.1002/anie.201508407  

https://cen.acs.org/articles/92/i49/Building-Better-Gas-Mask.htm l 

https://cen.acs.org/articles/92/i49/Building-Better-Gas-Mask.htm
https://cen.acs.org/articles/92/i49/Building-Better-Gas-Mask.htm
https://cen.acs.org/articles/92/i49/Building-Better-Gas-Mask.htm
https://cen.acs.org/articles/92/i49/Building-Better-Gas-Mask.htm
https://cen.acs.org/articles/92/i49/Building-Better-Gas-Mask.htm
https://cen.acs.org/articles/92/i49/Building-Better-Gas-Mask.htm
https://cen.acs.org/articles/92/i49/Building-Better-Gas-Mask.htm
https://cen.acs.org/articles/92/i49/Building-Better-Gas-Mask.htm


10 



11 
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And Now… Your Chance to Hear Directly from the Inspectors 
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 Science for Diplomats at EC-89 

https://www.youtube.com/watch?v=Sk88kkuIo6g
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Control and Mitigation 

 Science for Diplomats at EC-89 
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Hierarchy of Controls 

 Science for Diplomats at EC-89 
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Controls: Examples 
Hazard Risk Mitigation 

Water 

(Swimming 

pool) 

Drowning, 

choking 

Remove body of water (Elimination), 

replace with sand pit (Substitution), fence 

around (Engineering), procedural conduct 

(Administrative), life jackets (PPE)  

Wet floor … … 

Electricity … … 

Sunlight … … 

 Science for Diplomats at EC-89 



23 

Controls: OPCW Inspectors 

• OPCW Inspectors have no other option but to 

face the hazards in the field. 

• Toxic Chemical Hazards 

• Other hazards as well. 

• Compromise between protection and dexterity 

• Inspectors must usually rely on the last line of 

defence – Personal Protective Equipment 

 

  Science for Diplomats at EC-89 
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What do you know about PPE? 

 Science for Diplomats at EC-89 
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Answers from Participants 

 Science for Diplomats at EC-89 



26 

 Science for Diplomats at EC-89 



27 

What is Personal Protective Equipment (PPE)? 

• Articles worn or equipment used in order to 
provide shield between the wearer and harmful 
contaminants in the environment 

• Appropriate training needed to use PPE 

 

 Science for Diplomats at EC-89 
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OPCW Protective Clothing Levels 

 Science for Diplomats at EC-89 

2. Inhalation 

3. Vapour Absorption 

1. Direct Contact 

4. Ingestion 

Routes of exposure 

 Protection systems 

against Exposure to 

Toxic Chemicals 

including Chemical 

Warfare Agents 
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OPCW Protective Clothing Levels 

PCL 1 

No Skin Hazard 

 Science for Diplomats at EC-89 
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OPCW Protective Clothing Levels 

PCL 2 

No Skin Hazard  -  

Respiratory 

Hazard 
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31 

THE FILTER CANISTER 
The Filter Canister 

 Science for Diplomats at EC-89 
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PCL 3 

No Skin Hazard - 

Respiratory Hazard 

 Science for Diplomats at EC-89 

OPCW Protective Clothing Levels 
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OPCW Protective Clothing Levels 

PCL 4  

Skin Hazard - Respiratory hazard PCL 4 -  

 Science for Diplomats at EC-89 
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Air permeable fabric 

 Science for Diplomats at EC-89 
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Welcome Mike….. 
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OPCW Protective Clothing Levels 

PCL 5 

Skin Hazard - 

Respiratory Hazard 

PCL 6 

Liquid/Splash Hazard - Respiratory Hazard 

PCL 7 

I n c r e a s i n g  h a z a r d  

 Science for Diplomats at EC-89 
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OPCW Protective Clothing Levels 

   PCL 8 

• Fully encapsulated gas tight chemical protective 

suit, worn with chemical protective boots and a 

supplied air system (SCBA or air-line).  

• Extensive training required 

Liquid/Splash hazard - Respiratory Hazard 

 Science for Diplomats at EC-89 
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OPCW Protective 

 Clothing Levels 

BODY ARMOUR 

• Firearm-fired 

projectiles, small 

fragments from 

explosives 

• Normally worn with 

PCL4 in the field 
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Welcome Mike….. 
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Gloves 

 Science for Diplomats at EC-89 
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Your turn 

3 pin plugs: Change the Fuse!…………… 

Prize 

National pride 

 Science for Diplomats at EC-89 

https://www.youtube.com/watch?v=AAfCs2R_sLU
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From the 

Perspective of 

an Inspector… 

 Science for Diplomats at EC-89 
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• Striking a Balance 

between High 

Protection and Low 

Burden 

 

• Can Science and 

Technology help 

redress the balance? 

A Balancing Act 
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A Balancing Act 

Low Burden 
(Ease of 

operation) 

High Level 
of 

Protection 
S&T 
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Knowledge Check 
1. Hazard controls must be addressed in 

which order of priority? 

a. Substitution, PPE, workaround, and 

administrative 

b. Workaround, stop work, PPE, elimination and 

engineering 

c. Elimination, PPE, engineering, and substitution 

d. Elimination, substitution, engineering, 

administrative, and PPE 

 Science for Diplomats at EC-89 
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Participant Quiz Results 

 Science for Diplomats at EC-89 
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Hierarchy of Controls 

 Science for Diplomats at EC-89 

d 
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Knowledge Check 

2. Which level of PPE would provide the 

most protection from chemical 

hazards? 

a. PLC 2 

b. PLC 4- 

c. PCL 8 

d. PCL 4 with body Armour 

 Science for Diplomats at EC-89 
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Participant Quiz Results 

 Science for Diplomats at EC-89 
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PCL 8 

Fully encapsulated gas tight chemical 

protective suit, worn with chemical 

protective boots and a supplied air 

system (SCBA or air-line) 

c 

 Science for Diplomats at EC-89 
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Closing Remarks 

 Science for Diplomats at EC-89 
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Who are the Science Advice Beneficiaries? 

Independent Scientific Advisory Board 

(25 members from 25 States Parties) 
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Understand both the Needs and the Possibilities 

Advanced 

Materials 

for PPE? 
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Many Examples of Interesting Science: 

Is any of it Fieldable? 
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Many Examples of Interesting Science: 

Is any of it Fieldable? 

Try things! 

Provide feedback! 
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Next Stop: The Fourth Review Conference 
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