\\ Texas Carbon

Smorgasboard

B o il - i———
1

]
gy T
F 5 N E_I‘-.
- HI
=
4 1




« CO,: Removal and lon Chromatography

A size-speciating mu ti-A Aethalometer
Wavelength-discriminating Aethalometric
Size-Discriminating Particle Sensor (WASPS)

Excellent correlation of EC with low wavelength
aethalometry

 An alternative to thermooptical carbon
speciation: Photo Assisted Stepwise Wet
Oxidation and CO, Sensing (PASWOCYS)



« Carbon dioxide Is present in the
atmosphere at a concentration of ~400
ppm while one iIs trying to determine
low to sub-ppbv levels of other
lonogenic gases.

 |twould be a significant advancement
to remove CO,/H,CO,prior to detection.



Construction of CO, removal device(de-CO,
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Removal Efficiency of different CRDs

Membrane  Length cm ID  Filament Silicone % Removal 9% Removal

mm mm Coating 22C 30 C
Celgard 50 0.4 0.2 Yes 91.5+0.3 96.6+0.6
Celgard 80 0.4 0.2 Yes 95.9+0.1 97.8+0.1
Celgard 100 04 0.2 Yes 97.7+0.2 99.4+0.2
Neomecs 50 0.2 No PP 81.8+0.5 90.5+0.8
Neomecs 50 04 0.2 PP 91.5+0.1 92.9+0.2

Lumen flow 1 mL/min; Sink solution: 100 mM NaOH at 0.5 mL/min




Specific conductance, pS/cm
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CO2 Removal w in-line heater

When using a carbonate
eluent (9 mM Na,CO,),
98% CO, is removed at
room temperature

Oven at 30 — 35 C gives
excellent results and low
baseline noise

Separation on a TAC LP1 + AG 11 HC guard column
2 mMM KOH eluent 1 mL/min
chloride, nitrate, carbonate, sulfate
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Ambient Measurements in Tampa, FL AG11/AS11 EG 40
(w/o d-CO2 device) 15.50 mM KOH, 1.50mL/min
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Gas Particle lon Chromatography (GP-IC) System: Use of

CRD in automated System to remove CO, from suppressed carbonate eluent
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0-15 min: Gas 15-30 min: Particle _
o Automated sequentiz

chromatograms of
collected gas and
aerosol samples with
2.4 mM Na,CO, and
2.3 mM NaHCO,
eluent, 4X150 mm
AG11 column, 1.0
mL/min, 80 cm
Celgard CRD, oven a
30°C.

Sufate; 1.18 ug'ms

HNOz; 0.43 ppb
SOy; 1.19 ppb
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H,C,0,; 0.4 ppb
Nitrate; 1.44 ug.nv
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Specific Conductance, nS/cm
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Specific conductance, uS/cm
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Starting baselines supgrimposed
4x100 mM AS 11 HC, ¥ mL/min
Gradient 2.5 mM NalACO,

to 2.5 iM Na,CO,
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CRD Unit

~ Qur Version,

Asymmetric Membrane Fiber-Based Carbon Dioxide
Removal Devices for lon Chromatography
S. M. Rahmat Ullah, et al., DOI: 10.1021/ac0492160

Won Best Grduate Student Paper Award, ACS |V|S|on
a of Environmental Chemistry
- LFT

L — —
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This was commercialized. A patent
was granted

Their Version
won a Pittcon Silver Award
And a IR-100 award



"Ladies and gentlemen, welcome
to the future of the can opener!”



EPA STAR Project:. EC OC LC - MS

Wavelength-discriminating Aethalometric Size-

Discriminating Particle Sensor (WASPS)
Excellent correlation of EC with low wavelength aethalometry



Particle inlet

Nozzle

PD Array










Relative intensity
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Factors affecting particle distribution
patterns

Particle inlet tube size

Sampling flow rate

Distance between Nozzle and filter
Particle size



Alir velocity at the nozzle 0.5 um MMAD

particles
589 m/s 29.5m/s 23.5 m/s 11.8 m/s
1.2 19
mm m
noz

For 0.5 pum particles,
Nozzle velocity
should be controlled
between 10 to 50 m/s




Big particle distribution
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Medium Particle distribution

0.1-0.2 um | 0.2-0.3um | 0.3-0.5um | 0.5-1.0 um | 1.0-3.0 um | >3 um
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Small Particle distribution
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% of max absorbance
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Absorbance, AU
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BC, ng/m?3
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Comparison results : 5 min resolution
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Absorbance, AU
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Absorber Considerations for CO, Sensor

Dl water:
Low background; positive peak; easy
to purify; no reagent; not linear.

LiIOH Solution:

Linear to response; better
absorbance; negative peak; high
background.
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Methods for Degradation

e Acidification and initial measurement of
Inorganic carbonate carbon

UV Light

*TiO, (Catalyst)
*Na,S,04/Other Oxidations



Influence of UV Lighting Time for
Glucose Decomposition

Glucose and most
other simple
sugars can be
completely oxi-
dized in 5 min
using just UV light.
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UV Reflectivity of Different Materials
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Teflon tape has the
=» best reflective abi-
lity for VU light.
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1. Teflon tape; 2. Teflon tube; 3. Aluminum
foil; 4. no covering; 5. no UV. Sample
used: 0.8 mM Glu. Keep carrier gas
continually pass through the reactor.



Aromatics: Oxidative Ability Test of TiO, and Na,S,Oq
for KHP

B

2.5

=>» « TiO, + UV cannot
rapidly oxidize KHP
under present
condition.
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Conductance, S

= = S,04% has potential
to decompose KHP
rapidly.

05
0 5 10 15 20 25

Time, min

Purple: DI W with no UV, TiO2, and Na,S,0g; Blue: DI W
with UV, TiO2, and Na,S,0Og4; Black: KHP with UV, TiO2,
and Na,S,0O4. A: TiO, Peak; B: Na,S,04 peak.
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