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Nox Data Submission

NOx implementation of ACTRIS In Situ data levels:

Level Oa: data as provided by instrument, amount fraction and raw counts, < NF
flags applied.

Level 1a: calibrations applied, original time resolution, flags applied. NF
CF

Level 2: hourly averages, offset correction applied, not sample line

corrected. <: CF

Level 3: generated directly from level 1, offset correction applied, hourly
averages, sample line corrected.
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Chemistry in the inlet

NO, + hy — NO + O(3P) Js 1
OCGP)+0,+ M, —» O3+ M Ke 5
O; + NO 4>« NO, + O, Ke 5

NO, <%= NO + O,

ACTRIS

CAMS2_21a
Exploring the Atmosphere -



Humidity effects

+ +
NO 03 - NOZ OZ Matthews, R. D., Sawyer, R. F., & Schefer, R. W. (1977). Interferences in
Yy
* chemiluminescent measurement of nitric oxide and nitrogen dioxide emissions from
NO + 03 > NOZ + 02 combustion systems. Environmental Science & Technology, 11(12), 1092-1096.

doi:10.1021/es60135a005

NO,* + M= NO, , M =N,, O,, H,O, Ar

NOy* + N > NO, k(NOy*+N,) Factor for quenching in ambient air
NO,* + O, > NO, K(NO,*+N,)*1.115 21% 1.034
NO,* + CO,—> NO,  k(NO;*+N,)*2.05 400ppm 1.000
NO,* + Ar— NO, k(NO,*+N,)*0.5 1% 0.995
NO,* + H,O—> NO,  k(NO,*+N,)*4.42 1% 1.043

Consequences (for CLD instruments)

* 0-10% correction needed for calibrations using NO/N,, diluted by synth. air

* This is done with measured meteorological parameters
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Chemistry in the inlet

O, correction for NO at 25°C, 1013mbar O, correction for NO, at 25°C, 1013mbar
27T NO,=2ppb, NO=0.4ppb, t_C2=9s,t Ci1=1s
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O, correction for NO, at 25°C, 1013mbar
NO,=2ppb, NO=0.4ppb, t_C2=1s,t C1=1s
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NO, is underestimated or overestimated (depending on O;, NO and converter)

Inlet line correction is needed for ALL
NOX instruments

Interference can be corrected for, if ozone is measured
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Chemistry in the inlet
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Chemistry in the inlet — How large is the effect ?

Median NO, : 0.231ppb, Median NO : 0.008ppb

Correction factors:
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Objectives

NO + 03 —> N02 + 02

NO + 03 —> NOZ* + 02
Converter NO,* + M — NO, ,M=N,, O,, H,0, Ar
Processes in the Sampling Line NO,* — NO, + h-v ¥~

. (590 < A < 3000 nm)
Humidity effects

1
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1
1
1
— o~ J 1
1
ozone generator prechamber :
1
/1 1
1
1
1
1
1
converter restrictor :
1
1
.................................................. 1
Fontijn, A, et al. (1970). "Homogeneous chemiluminescent measurement of nitric oxide (:)
with ozone. Implications for continuous selective monitoring of gaseous air pollutants.”
Analytical Chemistry 42(6): 575-579. pump  scrubber
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