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Atmospheric Pressure Photo ionization

APPI - electrical discharge in Krypton



 
Atmospheric Pressure Photo ionization

Ions formed cold (excess energy in the departing electron)
        stable molecular ion

True ionization technique (ESI ion atomization)

Not as matrix dependent (APCI)

Photo Induced Chemical Ionization (PICI) radicals underestimated

With solvent: M+H+

without Solvents mostly M+



Carter Thesis Focus

Direct sample introduction APPI MS/MS

Rapid analysis, no clean up, no separation

- TAVI-APPI

- Pyrolysis APPI

- Reducing chaotic flows in source



Carter Thesis Focus - TAVI - APPI

Oral presentation ICASS ’09, Queen’s, Kingston

Awarded top prize for best student presentation

W
inner
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Thermally Assisted Vapour Introduction Atmospheric 
Pressure Photoionization MS/MS

(TAVI APPI MS/MS)
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Specific Analytical Challenge

Synthetic, specifically inorganic, chemists needed quick 
confirmation of synthesis

Some compounds insoluble usual solvents

Noticed target compounds had aromaticity



 

Samples Dissolved in DCM
ESI MS McIndoe (U. Vic)

MALDI- TOF
Fogg (U of O.)

Inorganic uses of MS

Some recently reported apparatus
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APPI mechanisms

Primary APPI
hν + A → A+ + e-                                                                  photoionization (+) tive

Secondary APPI (PICI)
hv + D → D+ + e- → D+ + A →A+ + D       dopant assisted (+) tive
e- + D → D-→ D- + A → A- + D               dopant assisted (-) tive
e- + A → A-                                                                              photo induced e- capture (-) tive

hv + C7H8 → C7H8⦁+ + e-→ C7H8⦁+ + (CH3OH)3 → C7H7⦁ + (CH3OH)3H+

(CH3OH)3H+ + A → AH+ + 3CH3OH  
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Ferrocene Fe(C5H5)2 186.04 g/mol
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MS/MS of Ferrocene Fe(C5H5)2 186.04 g/mol
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MS/MS of Cr(acac)3 349.3 g/mol
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Carter Thesis Focus - Pyrolysis - APPICarter Thesis Focus

Design 1: Resistive heating via Nichrom wire coil



Carter Thesis Focus - Pyrolysis - APPICarter Thesis Focus



Carter Thesis Focus - Pyrolysis - APPICarter Thesis Focus

Design 2: Resistive heating stainless steel & spot welder



Carter Thesis Focus - Pyrolysis - APPICarter Thesis Focus

Design 2: Resistive heating Stainless steel & spot welder



Carter Thesis Focus - Pyrolysis - APPICarter Thesis Focus



Carter Thesis Focus - Source Flows

Reducing chaotic flows in source



Carter Thesis Focus

Direct sample introduction APPI MS/MS

Rapid analysis, no clean up, no separation

- TAVI-APPI

- Pyrolysis APPI

- Reducing chaotic flows in source

Inexpensive, easy to adapt to existing instruments



Carter Thesis Timelines
January

S M T W Th F S

1 2

3 4 5 6 7 8 9

10 11 12 13 14 15 16

17 18 19 20 21 22 23

24 25 26 27 28 29 30

31

Meeting

Draft Intro



Carter Thesis Timelines

1 2 3 4 5 6

7 8 9 10 11 12 13

14 15 16 17 18 19 20

21 22 23 24 25 26 27

28

February
S M T W Th F S

Lab work
done

Experimental
Draft

Paperwork to
CGS Spring

finish



Carter Thesis Timelines

1 2 3 4 5 6

7 8 9 10 11 12 13

14 15 16 17 18 19 20
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28

March
S M T W Th F S

Results
Draft



Carter Thesis Timelines

1 2 3
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Carter Thesis Timelines

1

2 3 4 5 6 7 8

9 10 11 12 13 14 15

16 17 18 19 20 21 22
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30 31

May
S M T W Th F S

grad studies
deadline
June 15
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