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Mitrogen compounds play a central role m air polluiion,
Fhesy are. in gm:'aL pollutants themselves and many
play -8 crucial mle in the procesting ol other frace
substances in the atmosphere 1o form further secondary
pollutants such as ozone. Fixed mitropen is directly
mnvolved in photo-oxidant formation m the atmosphere,
pedification of ecosystems; . cutrophication of surface
walers and nitropen input 1o soils. To this must be added
the formation of aeroscols by which nitrogen may be
trunspaoried (o previously pristing regeons far from the
polluiam sources,

While the central role of nitrogen-in the environment is
fully sppreciated, the details of the formation of many
nitrogen  compounds, their circulation and  transport
in the oimosphere, and the mechanisms of deposition
and reaction on plant and. other, surfaces is not as well
characterised or, in somie cases, woll-understood. It s for
this reason that the ACCENT Barnsdale workshop on
fixed nitropen was held under the auspices of ACCENT
{ Transport and Transformation of Pollutanis) T&TP sub-
projecl

ACCENT T&TP 15 one of the four components of the AC-
CENT {Atmos-phenic Composition Change: a Furopean
Metwork) joiothy executed résearch program. Jts aim s
to bring 1ogether and coordinate the Ewropean commi-
nity of researchers concemed with atmospheric cheinis-
try im order o pinpoint currend key issues, and 1o fosier
rescarch work aimed al resolving the principal areas of
uncertaimy, =o that the models used for analysss and fo-
recasting on ghobal, regwonal and local scales are more
precise and relmble,

The ACCENT T&TP workshop was intended to identify
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laboratof v l'mF
ani 1o prnade 2 bm[nfﬁm:nﬂmmg
pricriics in this snea, There were throe lopic arcas
addneszed:

1. The glohal atmospheric cvele for fixed nitrogen.

I Uncertaimies in the atmos-phete chemics] processing
of mirogen compoands

3. Surface - smusiphens eudanee of fived nitropen

A full secount of the work <hop, incl siding all 1he individusl
contribotions and the detaled references, = meailshle m
ﬂuﬂL’L’Eh’TtﬂpﬂtﬂflﬁtmﬁMﬂ: e e ]

Here we shall report on the first two topics: the thord s
deal wiih i an mying article by David Fowler
and his colleagues § Fowker et al, 20060

The Global Atmospheric Cycle for
Fixed Nitrogen

be represenied by fhe processes describing emissions,
duuulmuﬁruuln.-., and remonval. Sevemal
reviews of the subsert sre available jep Galloway o al
2004, By way of definition N0, is NO + N0 and i also
sometimes rolorred 1o &s “stinve airogen”.  The sum
of #odal reactive nitrogen or botal odd nitropen is ofien
referned to a3 MO, and can be defined 25 N0, = 3,
My -+ 2N, HNO, + HINO, + HOMN0 + +MEAN
= nitrate + afkyd pirate: MO, can also bethouglt of
a5 N0, plus sl the conpournsds. that sne prodects of the
simespheric oxidution of MO, WO, i M0L-ND, The
mmmwﬁilﬁiﬂgﬁhﬂmw

N, emissiomns in low NP envirommengs. Ressanch
nﬂum:uzuunhna:mufhﬂ showks it is
possaivle 1o transtate obscrvations ol columa concentrations
into emissions snd thus provide globel miormation on
WO, sounces, Farsxample, Jacgle ot al. (2005} suzges that
hﬂmﬂuﬂg be snderestmmated by a (scior of two
Bentram efal (0 pahow thar saellite dats can go bevond

which sl kave tohe resolved. The discassionem) © '
that these and other sesalls s just beginning 1o
the incrodible potential of 1he saelioe dots sets. |

Processing
N, mmmﬁ:ﬂfh&mml

m:inu sink for Nﬂ. converting it inte H?
¢ 3% of all H'H'!J.pi

sorsods were oniginally derived for the strmlospl
used cold sulfuric scid as the serasl. In the trop
aeroscl compostion i differcal and both lemp
2nd relatnie lumidnics are higher, Recemily, 1al
studies hunoe heen undertaken fora betterdescripty
radc of lnadrofysis of N, within e topospher, |
workshon, Man Frvans described how these impoo
mm:npﬁunmmmlh:ﬂﬁmm
al MO Oy and OH, increasing them globally »
mepded by 7 35,4 %6 and B % respecinedy. '

Costribwmions. from Paul Grifiths showed thet o
M), ondo minxesd phase serosols containing both
=nd mnocgamic componshis wis shrwed by the pres
the qganacs. This s mid been con '
in global models, Recend advances i whsen
ity for N3, and N.0b: have slloasd the
of N0, bydrolysss 1o be tested directly in ibe i
Brown et al. (2006 show valuss of 7{uptake coef!
varying by orders of magniiude on ambsent acrosh

Bole of NG av an avidans, N, can acl o5 2
oidant during the nighl tme, muimting the o
of Y=, Recenl evidence described by Smuan P
amd Saevie Ball from airceafi-boree N0, instrame
and remote DOAS and LITAA R techniqoes and has -
a “cloud” of dlevated N0y al the 1op of the comi
hoandery laver whisch was onohservable with pn
technigues. The existence of such MOy “cloads
have a significam impact om the processing f pol
within the hoandary Lner anid on Tt sxpart 1o thi
stmimprhere,

3 simpie - scaling
factie of & peiog
cmigsions  and &=m
be weed 40 consioain
mechamsms ol sml
B, CiSEHs.
Richigr e ol (200K
Figure | i showedhow
these  obssErvabion:
could be uzed 10
diagsmose wends in
WO, emissions over
the globe. Homever,
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Fipure |- Antwal changes in fhe oposphenic Nk colamn e denved from GOME mes-

and  iMeTpnentan saremeas berwoen 196 and 2000, Cosryene o Amolnesss Rickier | Bachier o ol | 25},
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Fipure L Comparison of measured HORD qon-
cerletione with model peedicione for o pure gas
phare mechanisne —8— denotes the measured
HO date, —W— demofies 1he plilostationary stale
iFa5h calcubabion; the differens limes repaesens time-
dependent mosdel ress with differcst starting values:
[HCNC imitial = 04, ...}, [ OO imitial = [HONOPPSS
i}, and [HONOEnital = 2=[HOMOPES (—--——-)
Error hars on ihe P55 viduss denate the accuracy doe
tn experimental uncertaliies of the inpat parameters.
Carriesy ol Anadrers Fafousmals (Cox eral, 20061

Productien of HYEL Andnaas Hefzumahaus describad
s af HOMO through o forest whicl were extremety
high and difficull b recomeibe with currest anderstanding,
as it suggests o phote-onhanssd heterogencous sounce
(Frgure X This source biad significant impacts on the
HET, and MO, adgets within the forest, 18 is thoaghba that
thiss might invodve comples dptake and processing of NOF,
an witer sierfaces wishin the foresied emvironment.,
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Figure 3. PAN, isoprene mixing rafivs aoed 2ir iem-
and the cabéalmed instantancous lifeine al’
Moover the Bealwave period (och — 10gh Augoss,
00 in the UK {Lew of ol 20061

_,,Trmﬁpuﬂ

Lher observations of HONG — astably from the Palir
Repions — also appear incomstsient with our curren
understanding of HOMO photechemnsiny fe.g- Beine e
al, 2

Chemisiey. Mot Evans  desoribed  how
ohservations of high CH,CHO concenklns i remais
areas appear bo b inconsisent with shservanions of PAN
and our carrent understending of the photochemisry
associated with ibsese- species. This discrepasty ey
pefleet the difficulties of making . ohservatioos  of
CH-UHO, Howeyer, if the observations are comect this
poses & severs challenge o cur usderstanding of MO, 2nd
W0, processing within the atmosphere. The oxidatian
of complex hydrocarbons (ootably isopocne in WO,
rich regwmns} Ieads 10 the production of PANS and otber
nirates. Tho chemistny of these species i complex and
poarhy quantified. Ren Cohen and Paul Manks (see for
example Figare 33 described the impact of this chemistry
o il compasition of the boundacy lover, Mike Jenkin
highleghied the uncertaingy in the chemistry of thiss
species. The fane (ecompasitia or deposition) of thew
specics cin bave a significant impact on the compasition
of the atmosphire.

Halogen clemisivy, Obssrvations of meactive halogen
iﬁ:iﬂ inotably Bk and B wouhl sugpest o sink of

o ihmuagh he & af Brly and MO, an
serosnl surlzces. Thes sink has been observed in Arctic
oroee depletion events. Hiswever, guantifying the glohal
spnificanee of this sink & ol curvently possble owing
bur a lack of observations af halogen species outside of the
boendary kpir

Respamse of the bivesphere fo chamging emisvin, The
Pinsphere will respond s chanpes i M emEssionsin &
varsety ol ways and theough o variety of mechanisms. Far
example increased ghobal emissicns of N may merease N
deparsition, unhulll.‘i:l‘l%l'hithﬂ'c groil lergver B may

I i hiiher O concentmations which miny lead bo

plant damage inhibiting growih. B & uncheas bew
-3 ylw biosphiere has and will respond 1k cheeging
nilrEzen Emissions.

Comvectior.  Comection. fim
determiming the plobal disinibstion of masy

|y species. It cawscs the vertical redistribuation

of specres, wel itina of species and the
peosduction of Tyghrning MOk Cilwhal modiels treal
these: processes as Belng 10 some exlil sepante
and upconmected. Thus, they have a poor ability
b accurmecly represesi the exient of veriical
tramnspaoT]

4.5

gl

Sihprid ianes, A wide raigs of sub-grd
issues exist in delermining the compesition of
the mimesplere. The nomdlinear nature of the
chemisiry, in-homopeneity of  emisssons amd
depositions, scales of atmaspheric motion, etc.,
all lewd 5o ermoes inomodels doe 1o the gesamed
gril scile. There is currensly no sysacnsatic Wiy
af adilmessing these issucs, Steve Ball described
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the impect of smal-acale vanabadity
oy chemical composities, highlighiing
the imgect of foprene smesiond o
the small sc=le dsaribution of 0); and
NIk fsoe Figire 43

EnsBbdall

Boumdary layen wiwes - Chor
anderstanding of ihe movemend of
matcizal wishin the boundary @ver
anider stahle, hvw deffissioiy sEuations
appears woesk with impacts o2 ke
sufface coacconimbion o SpeCies
and  thewr  deanbutios  threogh the
alminsphene

Sinks

Amimarmid, ommesis sanksond sourdes
are complcated. highly conpled and
vanuahle on very small scales. Ths, the
CONCEpt of separaie S CIEssion
orvenlocics and depiviitson mechani=ms
Are 1 aPPOOOLELE

(rpamic  mirogen \;lrrr'n- The
s i p o RS l"- which or -l"ll_' RiTopeR
apecics o st 1..'|n~1.|:_.'|' wiel and dry
depositum sre. Badly quantified and
highly unceriain. The wed dicposation
of PAN io fiops appears o ocoor bt
i o ol ndersiood how this pocam.
Wheither isnpmene mitrates ane deposilsd
1% tencertain Bt i cipmificant Sor M0, AR R L .
M, and O, distributions ower iscpaos 2=
rch megeons. Uncerlainly over these
deposivonal sinks aof organic MO,
lead 10 onoerisindy over the global
dirsrdhotion of %0, and MY,

Diepoaitiom withim modleds, Deposinon
srheme: within ghebal models are odd
and do nof mclode revest sdvances
Stevenson highlighizg the mubstantial
difference botwemmn moadels 10 their
ariribution of MO deposifion b0 wel
or  dry rm:rb.ln"!:m':- Ulnicesr zamlaiss Figare 4. Spofal dagnbulioss. Tiom the Gacinm pume mdel o boemes
PEMEAN OVET  Winch  procroses fimin o ol (2005 o) O, (&) ™0, o) Wi, ) MO0 fed HMOe il products
the dry optake of HNO: and the firmm the reastiom of %0, w8l co—ommed amopopenic indmoesboas aod
Bpproprise: ircatment o the deposition gl products Trom the reasion of %0, with hiogsmc adrocarbons in the
ol semrmsnbs. background atmasphene. Mode Uhal (1) amd (gl anc phoeted o nhe swme woali
T sy o' Sy sy Bl Com oor o, 206
Impacts
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Anthropopenic  riprogen  im tiee the subsequ ! ol = Sl
h_'m'_-hrr. "-11|.' response f (he h:.-:qﬂ:.:l-:_:u increused T::-:I;]T.d'ﬁd HlihT;r:E;fﬂ:rLET:'ﬂ:E;:ﬂ
LIz lr'..'_:-t-_'. i5 _"-'-‘TLF‘I:"- l_qdﬂ:-ur'.\drr-_? the full indireci affecis amd heace climate. Thesr imaacts @
responss will meguine ceEmplex. conpled mdes. e cnasidersd 5 GuErrent climate modck

s 2o depends apon the Umeseale. the regson being
imvestigaied and the netare of the prohlem Whar @re the Jﬂp«l:ﬂ o it '_Pt'ﬂ-ﬂ- nm A
health? Lise Frohn discussed ok aquantifans
:|1"Pa-|q_..,1-.j mitrats @enos] on homan healih 1]1!'\'.";!:]! L]
of linked .'l:lm.'h.'phr:: “health msdeds snd |1g|1'| il
potenizal of links fior tie health commumity:.

Impact o S04 Mike Jemkan discassed the mpact of
aitrogen upon Secondary Ovgsnic Astosnd composation
and Cancdom McPmgrins disonveed fhe pode of milnsgeen upon
inorgsiie and oreanss senvsods. Both of these influcnce
the ahifity of a=rocnl i 201 o= clond comdersation oocsea
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Conclusions on Global
Atmospheric Cycling

Emissions

X}, emivsians in low N0, ervirommenmts. More ob-
wrvadions af nitrogen secies are meguired im oo wider

VANCTY Of SRV IMMIMISME 101061 CUT CUTTen: underaandang
d‘ﬂammﬂug ihe emissains of niposen.

sbwernrtiney.  More chesrabioms  of ™,
and in b thei ical Bes,

'*-_-__ el g gl

'-ihm:r,mmndmmnm

2 =
Pmnlniu

AQ, ximkx. There ramain significant uncertaimies in e
md‘mﬂw&:ﬂr Hmlmmmﬂi Further

aplshs o acrmad thpes
iy v

iemperetene and relstine bumdsy regimes
are mesded in reduce thic wacentaimiy. Field ohasnaiinns

d‘sﬁmmmmmmmm

“Rale of W a3 anr axidmrt, Yooe cheemvations are nesded
of e disiribarion of S0, over 3 variety of regions and
AEmcschles 10 ameses whe cacol of the impect of RO,
chomisiry mnd s verbeal dhsinlutiom

Presfoctios of BN Inorezved chesmvation detesels of
BOND within £ vancty of covisonments snd conditions
o noedinl, & are Lbormtory stmdics of the potitaal
hetereerneees production mechamiems. for TN,
%ﬂﬁ-ﬁl}'—f,-ll azsessment of the quality of
shservationy. should be made 1o validats the

dﬂtﬂiﬂumkhruucm

-Fu-:'n:l:lpmh:ﬂlhy!kmnnm m
5 pressmpeof MO, should be sindied in more detsil boch
i the Inbormory and in the Scid

'ﬁnﬂlwﬂjﬂwﬂrﬂnﬁ
mm impact of halogon

:pnnemht?hﬁmmdnmuuﬁﬂufum
veduced mittopem. Coapisd  iosphere-chemistry-
#m“mmmdﬁmd’
. cheaping cmviw=ions o e plane

F Liaks betwaen the moteorolepisis and the
e commposition  modelling commannily dsould
= g thens % tha the parsmetsrrstion of ihese

_:'ﬂhtd:cmnﬂlltll:ﬁmmfﬂﬂhm-

1@ imvecnigating  wabhe

Bomndary laver fomes. We shoold § o
undersianding dmmﬂmmﬁ
OOTOPET CRPerImERs.

Sinks

Ammgemir, The cmisuon sod depoesition of ammoniz

should be conddered ae 2 single procece with aporoprists
paTamsleriralinn within madels.

Ly f erpasic mitrogen species, Mere detailed procesy
st i of the nemenaal oforganic %00, fiomm the l:l;'rl:lqh'rl:
are nesded io quentify this feac.

nﬂh-ﬂiﬁ.
hm:u:fim:u Recen!
beadhimy e m %mﬂh
inclded in models. tn represent the b
grid mature of deposizion should iz be developed and
rimsplemmentid,

Impacts
The fmpact fw‘ﬁ'ﬂ# Bioaphere.
3 ndely are peedsd
I'l;_lh'ulnn:‘ﬂlh' i
BAFOpEn 00 L
-..iﬁ ----- .
thai process n

mm#ﬂwmt“mﬁ:
aff adwirials. The impact of inergamic and argamic nitngen
spocres on cloud  progenics. shiald e imvestgaed
and smitsbie parsmetsrizations developed - Sor - climate
miodels.

The ipapaces of mitreses species an hamas bealth, The
hukst-dtne-mﬁqlmﬂﬂmlﬂﬂhl-;
commamaty and the

sirensthened 5o ihal each can benefil from 1he Sxpoiicnce
of the ather. (Ses acoompanying articke by Frank Baes)
Uncertainties in the Atmospheric
Chemical Processing of Fixed
Nitrogen
ﬁpﬂlmwmuﬂm
awrmmmhm

-I'h:l: l:ln mmm

the atmisphens

mmﬁﬂ.hhtd'hﬂtlﬁm
of whil new MeEURomERs 3R requined. was relaied o

T WAC e



154 B4 1ER iEN o
K, leg)iom” s

Fizure 5 Companson between e experimensl
e coctlicients  for NOy+alkene reactions and
el coefficicats predicied using the SAR. “(ihec™
imdicabes mearby-conpizabed alkadienes, where the
twn dovhle bonds afe separated only by 2 single
—iCHs— groap. Coirtery of Lor Bemocben (Co
ol G,

iEN W5

ocourring oot only m the gasphase bat alss on
surfaces. Implicit with a discussion of dewrad new
méssurements i the identification of key ancas whene
an enhanced understanding of the chemical proce=zes
imuobved in the atmosphenic trandarmation of caidized
mitrogca-containing specics would fead o the greac=a
improvemends in oar quantitative enderdanding of the
smospheric nitrogen cycle. Specific examples wall be
cxpanded upen in The next secton.

In tormi of gas-phase chemistry. the detmiled kinetics
of the veaction of OH with MO, 10 form HNO5 nre saill
relatreely uncertain foa, =30 %5 {AKinson et al., 2004) and
umder pi;ll]u:l.pd urban condihions mEn o fact be the I!I'I.'Ejﬁl!'
souree of Enceriminty i quantdatively understanding
the fate of #mosphenic mtrogen. In comparzsen bo thes
wiell-susdied “davtime” =ink for stmosphens nrmgen
(obwipsdy. HIN0; can readily be lost from the stmesphereh
the nightime frmation of HNO; is much less cerain
- this uncertainty 1 essentially due 10 the hydrolysis of
thi N0, om amosol surfaces (Evans and Jacob, 2005
D were presented whech showed dhat, in laboraiory
expetiments, the clficiency of this procesy i sienificantly
reduced when clipomenic nadrocarbon matersal 13 presemt
m‘on the acrosal — presemabdy with a surface excsss N
1= becoming incressinaly clear that such larpe molzcalar
weight organic maerial is intimately imalved with the
featrnativn and groawth of secondary organe actosoi (S04
matenial. The kmetics and mechanzans of S04 formaton
arevery unceriain ami s, necessan by, are the eflect of the
formation of ofigomeric oxidised hydmcarbon material
on the efficiency of Mk hwimbsi=z prcesses. Also
relmied to this area s the potential significant inchusion
of (semi- and mon-vodatilc) orgEnic nRMgER-contaiming
specizs it S0M . Whilst it ﬁ:].ur:h.ulltpftmnl’
aymati-subatieents (U0 i ongan speces keeers

MG ACrvinies B

LPNs (ppb) ZANs
- J S - -

NO

e &

228 229 230 231 ;2 233 234
Aug 17-23, 2003

Figure 6a, Example ficld dats fio ambe
mmul'm:. HN wliond nivtrades (A
end peroncyacy] mitrates (AN 0o o ol | 20063

| =t

e BS L] i 7 T

Figare 6. m‘ﬁ-—:ﬁ?l of the chemical

cyveling of owidied forms of aricepon 2= a fundtio
o gimee fior anvidlenfised ar trajectry. Aflisr e
days processing. 31FS of the compooems are
crpanie 8 aEnaie (0 of ol 200S),

viry fow sach dots are availahiz
can be nsed 10 formslate refiable estimatsom metha

fhese physical propernics.

In gemeral. the atmosphenic chemistry (lsrmats
degradsien kinslics and mechanisms) of ongani:
species are nadl will podersioed. For instance, v



fimmation yiackic of oeganic ninrate specass | RO from
e reacthions al ocpiac pemsy] radicals (RO with WL
borve been measaned in the Libartony, val for smospheric
it is impoctant b understand how thess yislds

sary with the siruciuse af B snil it pafsice-apace
{m‘dmwmwﬂ
meedd o b= mndersiood m olerms of chemical theoay 13
onder 4 be able o rcfiably soimate BOMNOL formation
efficiencies for- radical indcrmedisics poery maay of
which zre almosphenically which have not
#mhm&-!ﬁ:m'ﬂ:ﬂelnni
mﬂq'ntth:dimmulm’mﬂmﬁ
atnwrspienic chemica proceseing of nitregsn compounds
it strocturs activily relathonstips {54 R are nliimmely
;ﬂhuﬂhhﬂ:ﬁm#dmmrpﬂmm;

wdeally prodoc sechls, far issctions which canpes

_ﬂuhﬂmlﬂ}ﬁﬂﬂsmﬁmﬂﬂ
exiensive, syscmatically vared znd ncliable databases of
mth.hlﬁdimhdeHl
e dma, SAR: can alsn help o point oo whene thene
iy be detmis lacking in the understanding of reaction
mechansms. For coampic, whise 8 SAR stans o becak
down ~ hui where it waxks well :ﬁr.:.rlng:ul'rimﬂl
chemical specisr - thic mey be dues 10 seoondary ofiects
m‘wmhm Thess may nchade
4 change in mecheoiom — soch s evideaoe for He
abssraction m the icsctions of cortain slkene Segics with

KO, (Figure 5

algrgeic %0, speoies (e the reactions of MO, wih
slliencs and the reactions of OH with RONOL) wounkd
mﬂhhﬂ:ﬁﬁmmmmm wombd i leass
squally’ benelit froom peoduct studies.

Durimg the plenzry presemtatson fur e global stmesphcic
:ﬁ:ﬁﬁlﬂﬂmh‘uﬁhhhfﬂuﬂﬁnﬂiﬂi
wzre presemicd which mepresemied  measurersonls o
the comcemzaiion of H(,. the ioial concemimabion of
of penoyacy nirscs (TRONOY (o tar. Thos

nATILEE g fal

umu:mrﬂlﬁ wors made by thormmlly dissociaing
Emnkbiem mir amples jover preson bed oo g
e detrcting the concensmatinn of |sherated S0k by laser
Mmmﬂ&ﬂmﬁﬂ

an unpweoedemod oppormaniy Sor iR reasned
amtiwemn cegamic M0, mmhm sameslatinors

- EEng vy dotwibod cemaesl mochasiames, for cxampic
e Mester Chemical Mechmiism (MO ) {Figunes 683,

Key Areas for Research
Argaz swhore directed research would masd benefd our

mhmd’#mﬂmmim
it cvcling, lahoratony kinstic and mechamistic dais
concoining U simosphcTic formation and processing of

ogantic MO, woald be extremcly beneficlal, paricolary
in omderzmnding the efficemcy with which naregen is
crrlsd beraeen WOk, and N0, forms. The binks boraoca
- noa-volagike arganic SO, species and S0A need 1o

be slucidmed - for example, messursments movesling the
wigmificam presencs o ahsence of mali functional egan
mREiE in smbien fine ssraunl marerol woald be
e oo
In tems of cossping micas of ressarch, the glohsl
it i ficad ol sed
formmatson of FONO from N0, needs 10 be establidhed.
h:miﬁrmbﬂ.w-ﬁmm&uﬂ.m

w date = nﬂ_ﬂmlmmﬂ‘ﬁmlu
mmﬂ?ﬂ%ﬂﬂﬂm“
n:w.‘.l-dupuh::l ‘from the m—i]m
ol moaclirpone speck. wbrpmm
presented by Meil Dionabwe {Donahise o sl 2005 =i the
anmmmqﬁqﬁlm&ﬂ}ﬂﬂ
texpressed oo a2 mess hesay from- the resction of dwemd
uﬂmwdmumnylhﬂ}mﬁcmmdﬂ
sddiad WO I is mol clear whether this iatior cffied 5 dué
mmﬂmfrqnm-ﬂm
{pivimpe rse W M Tragmemasion and the:

of moee volatle pesction poodects in the
nud—mpuhn:m#lhw
perony] radical-perony] radical neactions which occur im
tas absenos of MO in the

of the mmospheric oxidation of ByiE very imporiant
brvdrocarhon snd % imleractions with the simespheric
mitropen cvcle. In cssemer, 10 mosd reliably produce
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efficient, reduced chemical mechanisms il is neczssary
oo gart with very detailed, “trusied” mechanisms agains
which smaller mechanisms can be tedad

Conclusions on the Atmospheric
Chemical Processing of Fixed

Nitrogen

Muoch is slready undersiocsd abwmt the atmosphenic
procesang of oxadised nitrogen specwes.  However,
undercanding of the fllowmg chemical processes B
partsslanly anoerTain

+ The mde of developing S04 material in changing
the mite af M0, on semesl aurfaces

= The detmiled chemistry of organic N0, species
— gty thesir formadii: s depradation

*» The s o= of matifunctionsl ecganic nitrate
species for the formation and growih of 504
material

« The atmosphicric significance of HONO formation

from surface-medimted, photosensitised reactions of
b L H

= The pertarbation of diect HO, formation and S04
Tormstion from the aronolysiz of alkene-4pocics

I ander 1o redoce seme of these unceriminties, proposed

reseanch activitics include:

= Further lnhorabosy eiulses of the kinstics (e
measarements i anid mechanisms { product
memsarements i of the reacrions of vanious RO, wath
¥, the reactions of NO; with various alkenes and
the reactnm of (0H sith varicus RONO. species
The lemperature- uﬂpm—dﬂndmmd'm:h
data woudd alsn be of hemefi.

= The swsicmatic measurcmsn of satsrmimsn vapons
pressurcs of & Variesy of organic minsgem-containig
species | particalary alkyl and perosyacy] mtraied
womki b of heneit 1@ Tormsbatmy stnsctuic
properiy relationships.

= Additional shadiss of the comvermom of M0k 1o
HON0 on surfaces nould he very insirocine

= New experimental designs sre noeded Bo stody the
radical and molecular prodocts of fhe reactions of
oo with variows alkenes in the presence of N0,

+  Finafly, derailed chemical mechanisms such as the
Master Chemical Mechanism should comtinoe 1o
develop and svolve with the stase of knowledge of
e tested ngainst the hest ficld data available.
Adduticnally, large simosphenic models shold
be encouraged to incorporate the mist up-lo-dale
chemical schemes.

Surface — atmosphere exchange of
fixed nitrogen.

Thes v 15 disewssed separately o the Scoompanying
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paper by David Fowler and colleagues {Fosder |
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