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MOTIVATION RESULTS- AMMONIA

* Ammonia and nitric acid are important to measure because they can both Ammonia Nitric Acid
react to become a particle. Particles can decrease visibility as well as have *The sampling time was originally 20 minutes, but was changed to 1 hour, which improved consistency among
adverse health effects. the data *Ambient nitric acid
*Currently, denuders are being used to measure the concentration of *Variables such as pH, volume and temperature of the trapping solution were adjusted without a significant levels observed during
atmospheric ammonia and nitric acid in the ROMANS II project. While these change in the efficiency of the mist chamber testing was very low
sampling instruments are quite efficient for collecting ammonia and nitric acid, Mist Chamber Efficiency and Amount NH, :ifr:‘;'el\:‘% *The low concentration
they also are time and labor intensive. | | o e — - E— of nitric acid measured
*The mist chamber is an attractive alternative because it is simple to run, it is *The efficiency of the mist chamber was in direct T 06 | i ] Tl i the lab was not
S : : : correlation with the concentration of ammonia 3 805 | N .
small 1n size, has a better time resolution and could potentially be automated. | 2 504 | - directly correlated to l l
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*Find the optimal running conditions of the mist chamber F ¥ - N ®eods N®o 2 o de
*Sample ammonia and nitric acid in both the laboratory and field enviornment Mist Chamber vs. Denuder Amount NH, (umolim?) 6/23/09 6/24/09 6/25/09 . . . .
,_ » *The mist chamber required less time and labor for preparations than the
DESCRIPTION O : 14 sDenuders that were setup near the lab also measured denuders but parameters must be better established for the mist chamber
3 1'? the amount of ammonia, which was compared to the in order for it to be confidently deployed 1n the field
*Trapping solution is pumped to the bottom of the mist chamber S 08 ammonia measured by the mist chamber. Most of the Throughout this research, the mist chamber had lower efficiencies and
e A1r 1 1 O . . . : : : : -
Air 1s pulled through a filter to remove particles 7 8'2 time the. denuder collected a higher concentration of was more 1inconsistent than denuders when sampling ammonia and nitric
and then through the larger entrance tube - =, L L _ . aimnmontia rcid
The air is pulled at a high enough rate so that o\ (. 0 . . .
he soluti p1.1 forced S b "5 I b | ydrophobic ) o) 0.4 0 03 | L *The mist chamber had low efficiencies when the concentration of
the solution 1S forced into the small inner tube | b ' ' ' ‘ ' - : o :
o . . Denuder Denuder Efficiency and Amount NH, Eéﬁé‘ieﬂg?’ ammonia was low but the same effect was not observed for nitric acid
*The solution 1n the small inner tube collides 5 12 Y
with the air, creating a fine mist T o; |
*The mist chamber collects water soluble gases . £ o6
. s *The efficiency of the denuders was not dependent 25 44
from the air b « on concentration of ammonia T % 02 - *More research should be done to determine why the mist chamber has a
. . . rapping - . . 1 .
A hydrophobic filter prevents solution from solution 5 T 2 2 = = =l= = = = = low efficiency especially at low concentrations
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escaping out of the top of the mist chamber £ 2 8 8 8 8 8 8 8 8 8 8 °It could be determined if all mist chambers have approximately the same
. _ _ T T efficiency by running two mist chambers simultancously
Efficiency vs. Concentration of Ammonia 6/24/09 6/25/09 . . . .
METHODS 12 *Sampling for a species that has previously been measured by a mist
| 1 — : — E e . . . . chamber with positive results, such as SO,, would provide a good
N\ Defuder | * After initial experimentation, it S TR *The concentration of ammonia varied by location , L , . L
‘ - , E o8  xgold & o L X * . . comparison of the efficiencies obtained by the mist chamber 1n this
. Air . was determined that 10 mL of - B .o and method for sampling. The dynacalibrator (an
| Hydrophobic [iolet g . . 806 ¥ * Dynacalibrator | o research
Ry o B trapping solution would be used E 5 instrument that generates ammonia i1n the lab)
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‘For ammonia, the trapping = 0" resulting 1n higher efficiencies than 1n the lab or field
solution used had a pH ot about EEDSTRA I fp= Jpa s g : MR B 1. Cofer, W.R., Collins, V.G., and Talbot, R.W., 1985: Improved
Amt NH, (pmol/m?) ' “Ti : .
SREE e N\ =N | 2.00 and was made ot HCI, DI i 0.6 Concentration of N, vs. Time of Day Aqueous Scrubber for Collection of Soluble Atmospheric Trace
' L j Sy | water, and LiBr (to be used as 05 N P 6110/05 Gases. Environ. Sci. Technol. 19, 557-560.
R e B e S an internal standard) It was believed that by monitoring the time of day E 0.4 N \<>/ —6/22/09 _
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*For nitric acid, the trapping solution used was DI water with LiBr that the samples were run, Wea.ther condltlogs cou!d E 03 \/ ~6/23/09 0. ACKNOWLEG
. . . : be compared to the ammonia concentrations in < 0.2 T ~——— . §/94/00 *
*Sample times ranged from 20-90 minutes, with most samples being 60 der ¢ lain th bility (rati S
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*Jon Chromatography was used to analyze the samples before any conclusions can be made % = = = s 3z £ £ : =z Science an(.l Technology Center for Multl-ScaleModellng of |
*Efficiency was determined by connecting a denuder in series with the mist ° g 8 8 2 3 2 3 & Z Atmospheric Processes, managed by Colorado State University under
chamber Start Time of Sample cooperative agreementNo. ATM-0425247.




