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Q The OH radical isakey species in atmospheric chemistry:

Q Recent studies show a high contribution (up to 60 %) of nitrous
acid (HONO) to the primary OH-production also during the day
(Ren et al., 2003, Kleffmann et al., 2005, Acker et al., 2006)

HONO + hv — NO + OH
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Q The OH radical is akey species in atmospheric chemistry:

Q Recent studies show a high contribution (up to 60 %) of nitrous
acid (HONO) to the primary OH-production also during the day
(Ren et al., 2003, Kleffmann et al., 2005)

HONO + hv — NO + OH

=» Mechanism still under discussion: photolytic sources of HONO
were postulated (Zhou et al., 2003, George et al., 2005, Semmler
et al., 2006+2007, Bgjan et al., 2006)

=>» HONO should be measured in field campaign besides other OH-
sources (O3, HCHO, alkenes)

-
Jorg Kleffmann Physikalische Chemie/ FBC, Bergische Universitét Wuppertal



HONO workshop, Wuppertal, 04.03.08 | ntroduction

O Accurate determination of daytime HONO concentrations is of

paramount importance!
1,0

094

e reference case
No react. on aerosols

3

0,8 4 No react. at the ground
07 e N0 HONO emissions
R ¥ ' .’ L 7 A

a e===e NO react. + N0 emiss.
g— 0,6 ] === \\ith photoly. formation
'6 0,5+
S ]
% 014__ ................................................................................................................... L

0,3 "%V Y3 o/t

0,2 +—Ng N N

0,1 NN b

0,0 T T J

6 9 12 15 18 21 24 27 30
tin h Vogel et al., 2003

Jorg Kleffmann Physikalische Chemie/ FBC, Bergische Universitét Wuppertal



HONO workshop, Wuppertal, 04.03.08 | ntroduction

O HONO measured by many different types of instruments:

=  Spectroscopic instruments: HONO directly detected in the gas
phase (DOAS, TDL, CRDS, LIF, MS...)

= Chemical instruments. HONO detected after chemical
conversion (for example, as nitrite, DAN, Saltzman, but also as
OH (LIF)...)

= Wet chemical instruments: HONO sampled on a humid/aqueous
surface: denuders (wet, dry), stripping coil instruments, mist
chambers...
First HONO measurements by awet chemical instrument (Nash,
1974)
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O General features:

In-situ: comparison with other data/instruments: ©
potential influenced by local sources, gradients...: ®

Heterogeneous uptake of HONO on agueous’humid surfaces

Detection in the agueous phase by IC (nitrite), HPLC/UV
(DNPH, azo dye), long path absorption (azo dye)

High sensitivity (<ppt) possible
Medium-low time response (1 min - 1 day)

Typically sensitive to any species, which form nitrite (NO,),,

=>» Potential interferences é
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O Miller et al., 1999: RWAD <& DOAS
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O Spindler et al., 2003: same data, but corrected for known
NO,+SO, interference, still not working...
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O Typicaly inlet lines (Teflon/glass) are used (up to 30 m length
published...)
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O Typicaly inlet lines (Teflon/glass) are used (up to 30 m length
published...)

O Artefacts are known
* Photolytic formation (Zhou et al., 2002)

» Heterogeneous formation by NO,+H,O and NO,+organics
(see Christians presentation...).
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O Denuder: Particles are efficiently separated from the gas phase
analytes, which are sampled on the denuder surface
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O HONO sampled on humid alkaline Na,CO; surfaces as nitrite
(NO,), which is determined by ionchromatography (I1C) after
washing the denuder with pure water

Published for examplein:
Ferm and Sj6din, Atmos. Environ. (1985) 19, 979-983
Febo et al., Atmos. Environ. (1993) 27A, 1721-1728
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O High sensitivity possible (for long sampling time)
O Low time resolution (some h — 1 day)

O Time consuming off line analysis

O Interferences well known

O Pure NO, interference can be corrected by two denuder in series

-
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O Appel et al., 1990: carbonate denuder < DOAS
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Fig. 2. Diurnal profile of HONO concentrations meas-
ured by the ADM and DOAS for 3 December 1987 at
Long Beach site.
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O HONO sampled on aqueous denuder surfaces as nitrite (NO,),
which istypically determined by ionchromatography (1C)

O Different types of denuders possible:
« WEDD: wet effluent diffusion denuder (cylindrical denuder)

« PPDN:  parallel plate diffusion denuder (often also referred as
WEDD)

« RWAD: rotated wet annular denuder
« ADAMD: air dragged aqua-membrane denuder
O Higher time resolution (few min-1 h) compared to dry denuders

O High sensitivity possible (<1 ppt)
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O WEDD+mist chamber: here from Neftel et al., 1996

alr

Fig. 1. Diagram showing the WEDD: (G1,G2) air inlet/oul-
let glass tubes (I = 50 mm, id. =8 mm); (T) inlet PTFE
tube; (L1, L2) ligwd inlet/outlet; (I3} denuder tube
(I = 300 mm, i.d. = 8 mm) with inner layer of porous wett- . ,

able glass; (P) porous PVDF ring: (S) silicone rubber. Fig 2. Mist chamber system.
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O PPDN : A b

Here from Acker et al., 2004: -
referred as WEDD
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O PPDD+mist chamber: here from Smon+ Dasgupta, 1995
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FIGURE 1. PPDD-PCS-IC system. PP, peristaltic pump; CC, concentrator column; GC, guard column; AC, analytical column; MS, membrane
suppressor; CD, conductivity detector.
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O PPDD+mist chamber: here from Zellweger et al., 1999 (WEDD)
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Fig. 1. Schematic design of the wet effluent denuder-aerosol collector system.
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O Typically pure water is used for the wet denuders

O Losses of HONO possible for high acidity (for example in smog
chambers); Henrys law constant of HONO decreasing with
decreasing pH...

O In Zellweger et al. (1999) NaHCO, effluent used to avoid this
problem

O However, not working for nitrite, which is replaced by HCO, on
the pre-concentration columns used... Now, PSI again use
water...
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Q NITROCAT: Two chemical in-situ instruments + DOAS.....
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O Recent intercomparison from mountain Hohenpei ssenberg

HONO - WEDD/LOPAP averaged day
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O RWAD (rotated wet annular denuder): here from Acker et al.,
2004
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Fig. 2. Constrouction of the denuder in the rotating wet annular denuder svatem of the IfT and the steam jot asrosol collector (Tollowing
Keuken et al. 1988 The black tmangle marks the outlet cone in the original draen (Slanina et al., 1992) that is available onlv in the
used steam jet asrosol collector.
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O RWAD: herefrom Trebs et al., 2004
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Fig. 2. Simplhified sketch of the WAD/SJAC system including analytical part.
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O Miller et al., 1999: RWAD <& DOAS
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O Recent intercomparison from mountain Hohenpei ssenberg
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Particle nitrite: mist chambers

O Wet denuders are often combined with mist chambers to measure
also particle nitrite

O However, even the pure NO, interference is an order of
magnitude higher caused by the high temperatures and high S/V
(see DIFUSO measurement with PSI WEDD)

O Published deviation from Henry’s law (excess of nitrite in the
particle) may be affected by this problem...
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Fluor escence Technique: ADAMD/DAN (Norimichi Takenaka)

O HONO sampled in water in a“mini-denuder”, “air dragged
agua-membrane denuder” (ADAMD), converted into DAN and

detected by fluorescence
Published in:
Takenakaet al., Analyst (2004) 139, 1130-1136
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-
Absorption coefficients of HONO and NO, by the

ADAMD
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HONO : completely absorbed at > pH 6

Absorption of NO, can be ignored.
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4

HONO concnh. by the present method / ppb
N
|

y = -0.992 x
r-=0.951
1 —
0 l l l
0 1 2 3 4

HONO concn. by the NOx analyzer / ppb

[HONQ] = ([NOx] - [NO]) - ([NOx - HONO] - [NOJ])
HONO in NOx is removed by Na,CO;-coated denuder
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Table 1 Interference from the other gaseous species with HONO signal

Gaseous species? (concentration / ppb) Rel. sign. intens.
HONO 100

HONO + NO (120) + NO, (100) 100.6 + 2.1
HONO + NO ( 55) + NO, ( 80) + O, ( 53) 100.4 + 4.3
HONO + NO ( 60) + NO, ( 60) + NH, ( 60) 101.6 + 3.4
HONO + NO ( 75) + NO, ( 60) + S0, (80) 101.6 + 3.4
HONO + NO ( 40) + NO, ( 60) + O, ( 40) + SO, ( 50) 102.4 + 5.7
HONO + NO ( 80) + NO, ( 20) + S0, (50) + NH, ( 50) 101.7 = 0.7
HONO + NO ( 50) + NO, ( 50) + O, ( 30) + SO, ( 50) + NH, ( 50) 1015 + 4.3
CH,CH,ONO ( 60) Not detected
CH,C(O)OONO, (92 - 289) 1.3 + 0.39
Aliphatic carboxylic acids, C, - C; 0.11-0.13Y
Benzoic acid 0.100
Aldehydes, C,-C, 0.02 - 0.049
Phenol 0.08»

M ethanol 0.01
Ethanol 0.05P)
Acetone 0.03»

a) : HONO concentration could not be controlled for several days. Average concentrations in each measurement are defined as 100. They were about 1.5 = 1 ppb HONO.
b) Percentages of (values measured as HONO) / (concentrations of the species).
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Responsetime
(time which needs to be stable by changing HONO concentration)

Otoca 1 ppb : about 2 minutes
Oto ca 5 ppb : about 5 minutes

Detection limit : 8 ppt (3 SD of the zero air signal noise)

-
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Comparison of a fluorescence method with ADS(Nov.-Dec,2003)
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Comparison of a fluorescence method with DOAS*
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Mist-Chamber/l onchromatography (Jack Dibb)

O HONO sampled in ultra-pure water droplets in a mist chamber
and nitrite is detected by IC
Published in:

Scheuer et al., Journal of Geophysical Research, 108 (D4),
8370, 2003.
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UNH automated dual-channel
" Mist Chamber lon
Chromatograph (MC/1C).

Can sample alternately or
simultaneoudly.

1 Sampleinterval adjustable from 85
| seconds (airborne) to 15 minutes (at
Summit) or longer if needed.

Detection limit better than 0.5 ppt for
15 minute samples.

Quantify soluble nitrite (and other
lons). HONO isa significant fraction
of thenitritesignal (...).
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3000
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+ Mist Chamber
2500 ; DOAS
i + NE Wind

EDDD 5 A I-r“ﬁ_- + T
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O JK: Again higher daytime values by the chemical instrument...
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O Good agreement with DOAS for high HONO concentration
O However, higher MC/IC values during daytime...

O In addition, at South Pole a factor of seven higher concentrations
were measured compared toa LIF, see Liao et al., 2006

O What isthe interferant in polar regions and at low HONO
concentrations?

-
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O Many instruments known

e HPLC (Zhou)

« LOPAP (Wuppertal)

e Chemiluminescence (Kanda + Taira)

O Potential artefacts by uptake of particle nitrite

O However, small uptake for particles <1 um (Broske et al .)

O In addition, small solubility of HONO for typical low pH of the
aerosol = small interference to be expected
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HPL C-technque (Xianliang Zhou)

O HONO sampled in abuffer at pH 7 in a stripping coil converted
Into DNPH or an azo-dye and measured by HPLC (UV/VIS)
detection.

Published in;
Zhou et a., Environ. Sci. Technol., 1999, 33, 3672-3679;
Huang et al., Atmos. Environ., 2002, 36, 2225-2235.
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Summary of the method:

o Sampling: agueous scrubbing of HONO using a 10-turn glass coll
with a pH 7 phosphate buffer as scrubbing solution.

Collection efficiency >99% at an air sampling flow rate of 2.0 L
min and liquid flow rate of 0.25 mL min-L.

-
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Glass coil sampler

Jorg Kleffmann Physikalische Chemie/ FBC, Bergische Universitét Wuppertal
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.

Summary of the method:

e Derivatization:
(1) DNPH derivatization (Zhou et al., 1999)
(2) Griessreaction (Huang et al., 2002)

-
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Zhou et al., 1999

o Derivatization nitrite with 2,4-dinitrophenylhydrazine (DNPH)
to form 2,4-dinitophenyl azide (NDPA) :

H+
OZNQ NH-NH, + HO-N=0 — OzN@ N=N=N + 2H,0

NO, NO,

(DNPH) (DNPA)

e DNPA issegparated from DNPH on C-18 HPL C column and
detected by a UV detector at 290 nm.

]
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Huang et al., 2002; He et al., 2006

o Derivatization nitrite with 2 aromatic amines to form an azo dye:

SO~ NH» SOs;—NH»
Yo w = e
| |

NHo N=N*

(SA) (Diazonium)

SOz—NH> NHCH2CHo NH NH CHoCHoNHo
D - O

|

N=N+ N=N

(NED) (Azo dye)

 Azodyeisseparated from other impurities on C-18 HPL C column and
detected by a UV detector at 540 nm;

OR detected by long path flow cell/fiber optic mini-spectrometer at 540nm.

Jorg Kleffmann Physikalische Chemie/ FBC, Bergische Universitét Wuppertal
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A HONO measurement system with an HPL C/UV-visible detector

MFC

- exhaust
ar

(_»——@—»——Lm coil sampler

peristaltic pump
4 -Pak C18
= P derivatization coil
L T; debubbler
buffer solution reagent

8-port injection valve @ - ?
m ' HPLC Detector
HPLC pump :}Q - '

A

F_i] waste
L) comper

L ]

— >

o o

sample loop
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A HONO measurement system with L PFC/spectrometer

MEC air pump
exhaust

OO
w..:
oS
A g l § derivatization coil
>

debubbler
buffer solution | reagent ?

light source
|
8-port injection valve —» !
sample loop long-path flow cell
wasle <
computer
spectrometer
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.

Summary of the method:

o Detection limit: 1 ppt by HPLC detection OR 3 ppt by LPFC
detection.

e Timeresolution: 1 min possible

-
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| nterference from gaseous and aerosol species ( NOX, PAN, particulates, HCs, Og)_:

In 2-channel system, one channel sampled ambient air directly, whilein
another channel had a Na,CO,-coated annular denuder (URG) to remove
gaseous HONO before coil sampler.

=>Urban (Albany, 3 days): the interference signal in channel 2 contributed <8%
of the overall HONO signal in channel 1 (0.2-1.3 ppbv), with the highest
during a high daytime high NO, (~150 ppbv) pollution episode.

=>» Rural (Whiteface Mountain, 10 30-min periods over 30 days): the interference
signal in Channel 2 was consistently below the detection limit of 3 pptv
(ambient HONO concentration 10-300 pptv, ambient NO, ~1 ppbv).

Comment JK:

A Na,CO;-coated annular denuder will removed interfering compounds, like
phenoals... (see Gutawiller et al., 2002)

]
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QO NITROCAT: HPLC < DOAS
3

al: HPLC =0.92 x DOAS + 0.20 ——HPLC
2.5 I DOAS

HONO [ppbV]

.

4.6.01

v

20.5.01 25.5.01 30.5.01
date [dd.mm.yy]

Daytime [HONQ] ey >[HONO] poas
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|

@ During the first campaign [HONO], opap > [HONO] 5oas
during a photosmog experiment for high [NO,] in EUPHORE

]
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4000 200
—— LOPAP Os-
3500 || ¢ DOAS1 (a)l addition L(b | 175
a DOAS 2
3000 || @ DOAS corr. 1 150
— NO,
> 2500 | | 125 =
o o ey, P 3
2 2000 | NO- i L":.'E-.q 100 o
O addition “ r
Z 1500 | SRS S 9, 75 S
®) P YN ‘l‘m S
A 2N
T 1000 | » P 150 <
500 | 25
0 - 0
-500 -25
10:00 10:30 11:00 11:30 12:00

time [hh:mm]

O DOAS problem: negative NO,-interference of 0.4-0.6 % HONO
caused by the used NO.-reference spectra =» must be corrected!

Jorg Kleffmann Physikalische Chemie/ FBC, Bergische Universitét Wuppertal
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Q Wasthis negative interference corrected in all former DOAS
Intercomparison studies? (Febo et al., 1996; Coe et al., 1997,
Mdaller et al., 1999; Spindler et al., 2003)

Q This could be another problem besides chemical interferences...
(HONOgos lower during the day caused by low HONO/NO.,...)

Q But: was corrected for the intercomparison studies with the
L OPAP instrument

-
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L OPAP-Technique (long path absorption photometer)

s &

Jorg Kleffmann Physikalische Chemie/ FBC, Bergische Universitét Wuppertal
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L OPAP-Technique (long path absorption photometer)

O Chemical instrument:

HONO sampled by afast, selective chemical reaction in a
stripping coil, converted into an azo dye, which is
photometrically detected in long path absorption

published In:

Heland, et al., Environ. Sci. Technol., 2001, 35, 3207-3212;
Kleffmann et al., Environ. ci. Pollut. Res., 2002, 9, 48-54;
Kleffmann et al., Atmos. Environ., 2006, 40, 3640-3652

-
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O Reactions;

HONO + H* — NO* + H,0

NHZ-Q)ZAQNHZ + NO'——» NHz-sor@—N; + H,0

NH2 cr NHZ-%Z@N=N O NH,"CI"
NH3 c:| Q NH;"CI"

SO,- NH2

Formed azo-dye strong absorber: €=50.000 M- cmt, 540 nm)

Jorg Kleffmann Physikalische Chemie/ FBC, Bergische Universitét Wuppertal
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: temperature controlled stripping coils,
gasinet,_+N\ N\ \/\/ - . Sl
/ A debubbler in external sampling unit

Q Noinlet lines!

external sampling unit

«— Isolated line for R1,
gas and temperature control

flow
/N
—» controller _@

channel 1 \ channel 2

mixing volume mixing volume
white light diode white light diode

(LUXEON) (LUXEON)

Teflon AF Teflon AR
tubing tubing
waste — Waste

— ectrometer Ly computer

Q 0.1-6 m = ultra-sensitive | optics S 2000 P

Jorg Kleffmann

Physikalische Chemie/ FBC, Bergische Universitét Wuppertal
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L OPAP-Technique (long path absorption photometer)
O DL: 0.2-2 pptV
Q Time resolution: 7-2 min (10-90 % signal)

0.5 _ _ 40
m channel 2 dl|2ted Iaboratoly air
0.4 [ 4 HONO | i 35
— 03 } 30
% zero i
a2 0.2 25 2
- ' 2
8 O.l i 9 " [ 20 O
= " My 1 n Z
£ O ] | 150
° : a5 =
'01 i | 10
IR
-0.2 | : : | 5
S *
-0.3 LKL \-———- 0

09:00 09:30 10:00 10:30
time [hh:mm]
|
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: temperature controlled stripping coils,
gasinet N\ N\ T\ \/ - . Sl
* A debubbler in external sampling unit

* «— Isolated line for R1,
gas and temperature control
O Two channel system (= Interferences ™) fump
[HONQO]=chn.1(HONO+Int.)-chn.2(Int.)
channel 1 N channel 2
mixing volume mixing volume
white light diode white light diode
(LUXEON) (LUXEON)
Teflon AF Teflon AF
tubing tubing
waste — waste
spectrometer
Ocean Optics SD 2000 | 7| SOMPUter
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L OPAP-technique

: temperature controlled stripping coils,
gasinet N\ N\ T\ N/ - . Sl
A debubbler in external sampling unit

i

=» small interferences

Q Samplingat pH =0
= know interferences (NO,+SO,, NO,+
aromatics, PAN,...) are minimized e

«— Isolated line for R1,
gas and temperature control
-
Q very short contact time (20 ms) pump

(C umll

Teflon AF
tubing

waste

<>

(COX

Teflon AF
tubing

waste

spectrometer
Ocean Optics SD 2000

_’

computer
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.

O Severd interferences were quantified in the laboratory:

NO, NO,, N,Og, O,, O;+ HONO, H,0,, H,O,+ HONO,
NO,+S0,, HNO3, HNO4;+HCHO, PAN, organic nitrates,
NO, +ethene, NO, +toluene, NO,+ n-butane, NO,+o0-cresol,
NO,+diesdl exhaust, particle nitrite...

=>» Not measurable or can be corrected for by the two-channel
design of the instrument

-
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¢ NO,+diesel exhaust interference significant! © Iswell corrected!
In contrast to aWEDD (see Gutawiller et al., 2002)

2

N O,-addition o charnel 1
HONO-free m channel 2
——>
. T e NG i
1.6 p S %% a HONO (corr)
OOM 0%
12 o’ .
g A o .,
&O s | A (diesel+NO,)-interference = A
' 22 10 x pure NO,-interference!
<o
04 2 y ’
'
O & | | | &

09:36 0943 09:50 + m609:57 10:04 10:12
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—o— HONO
1500 | 1 50
— Interferenz (exp.)
—— NOs-Interferenz (theo.)
1200 | 40
< <
2 S,
2 900 0 &
o :
S 600 | 20 o
IS
300 | 10
0 0
0400 0600 0800 1000 1200  14:00
Zeit [hh:mm]
O Measured interferences cannot be explained by known (pure)
Interferences
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Q Measured interferences increase with decreasing HONO-

concentration, can explain deviations from intercomparison
studies...
1000

interferenced %]

1 10 100 1000 10000
HONO [pptV]
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Q Interferences are of special importance for remote conditions
(here up to afactor of 4 correction...)

20 " 12
—— channel 1
—— channel 2 <
S 16 " ¢ HONO 8 B
= e . A 2
a gy zero- ; 5
~ g SORJW NI measurements 1 b
- 12 188 138 k ‘ 14 O
% ‘ I N 2 T
— g 2 : 32
E \« |
c
[
@
z
(@] ]

A!Mm

5.11.05 18:00 6.11.05 0:00 6.11.05 6:00 6.11.05 12:00
date time [dd/mm/yy hh:mm)]
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.

Q Interferences are of special importance for remote conditions
(here up to afactor of 4 correction...)

O HONO/NO; ( opap =2.5and 4.6 % Zugspitze and
Jungfraujoch

< Compared to other remote measurements using instruments
which do not correct interferences:

QO HONO/NO, =~20-30 % Huang et al., 2002,
Zhou et al., 2007

QO HONO/NO, =~25-100 % (polar..) Belineet al., 2001
Jones et al., 2007

-
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O Severd interferences were quantified in the laboratory:

NO, , O3, O;+HONO, H,O,, H,0,+HONO,
NO,+S0O,, HNO;, HNO,;+HCHO, PAN, organic nitrates,
NO, +ethene, NO,+toluene, NO, + n-butane,

=> Not measurable or can be corrected for by the two-channel
design of the instrument

é unknown interferences might be still significant...

=>» Intercomparison with an optical instrument under “real world”
conditions

-
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© Pure HONO/NO, mixturesin the dark (EUPHORE)

40000 I'| OPAP (2001 = (0.9987+0.0003)xDOAS - (109+2)
LOPAP 2004y = (0.978+0.013)xDOAS+(-9£55)
. 30000 |
>
o
=
o
< 20000 |
o
O
-
101008 ¢ campaign 2001
A campaign 2004
O |
0 10000 20000 30000

DOAS [pptV]
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© Photosmog experiment in a smog chamber (200 ppbv NO,,
150 ppbv toluene, 450 ppbv ethene, 450 ppb n-butane + hv)

8000

VOC-
- addition’ ¢ HONO (LOPAP)
addition | il A HONO (DOAS)
— 6000 | e M AR |
s
o
=,
CZD 4000 |
O
T
2000 | ¢ addition i : =-—
¢
\/ chamber opened —
0 & ]
11:20 12:32 13:44 14:56

time [hh:mm]
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© Feld measurement in Milan (FORMAT) using an open White

mirror system for the DOAS (=»same air mass)
4000

- | OPAP

3500 | DOAS I '

3000

N
o)
o
o

2000

1500
1000
500 | \
W, ;

0

29/7/02  29/7/02 30/7/02 30/7/02 31/7/02 31/7/02

0:00 12:00 0:00 . 12:00 0:00 12:00
time

HONO [pptV]
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© All ssmultaneous 10 min data:
4000

3500 |
3000 |
2500 |
2000 |

LOPAP = (0.987+0.015)xDOAS +(-13+17)
+

1500 |
1000 |
500 |
o |

_500 | | | | | | | |

-500 0 500 1000 1500 2000 2500 3000 3500 4000
DOAS [pptV]
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© Intercomparison between two LOPAP instruments. high precision
2000

— LOPAP Il

- — LOPAP I | |

1200 |

800 |

HONO [pptV]

400 |

0
12:00 16:00 20:00 0:00 4:00 8:00 12:00
time
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© Intercomparison between two LOPAP instruments. high precision

1800

LOPAP Il =0.993 x LOPAP I11 + 1.40 ppt
1500 |

1200 |

900
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300

0 500 1000 1500 2000
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© Excellent agreement between the LOPAP and the DOAS
Instrument for all conditions including daytime measurements

¢ Interferences of LOPAP instrument are significant during the day
© Are corrected for by the two-channel design of the instrument

=>» Validation of chemical instruments against an optical instrument
free of sampling artefacts is of paramount importance

© Recent results from the LOPAP instrument about high contribu-
tion of HONO to the primary OH sources were confirmed

Jorg Kleffmann Physikalische Chemie/ FBC, Bergische Universitét Wuppertal



HONO workshop, Wuppertal, 04.03.08 Summary wet chemical instruments
.,

© Wet chemical instruments have high sensitivity

© Reasonable time resolution

© Cheaper than spectroscopic instruments

© Easy to operate

® However, interferences and inlet artefacts are a severe problem

=>» Should be validated against spectroscopic instruments (LIF,
DOAS...). That'swhy we are here!

-
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Vhank you (02 your attention!
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