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1. Introduction 4. Results
. Thg hyqlroxy radical, OH, is the principal. oxidising diurnal. Oxidation of isoprene Termination * Data analysis not yet fully complete; here are preliminary observations
radical in the troposphere. OH reacts with Volatile Organic (simplified mechanism) _ > * FTIR retrievals demonstrate production of acetic and peracetic acid from HO, + CH,C(0)O,
Compounds (VOC) to produce HO, and RO,,. Isoprene A | . _ , _ _ ,
)\/ O g o 2 * Initial increase in O; and OH compared to control experiments confirm production from RO, + HO, reaction
* In high NO, (NO + NO,) conditions, HO, and RO, rapidly react = = = o _ _ , _ _ _ . _ ,
. . . S 0 /RO, * Preliminary modelling using mechanism described in Jenkin et al.!% shows good agreement with most species
with NO, recycling OH and generating O.. 3 g/
Methyl vinyl > | . : : : : : :
+ In low NO, conditions OH levels are predicted to be low due % ketone (MVK) o Decrease in O, and peracetic acid at later times shows losses not previously considered
to a lack of verified recycling mechanisms. o - — * All modelled results shown here using HO, + CH,CO, product ratiosof : Y, =0.41,Y,=0.15and Y. = 0.44
 However, measurements over rainforests {1-3} have found 1.6E+07 -
. . . . . 6.0E+12 - | * AceticAcid
unexplainable high [OH], correlating with concentrations of — Acetic Adid (mod) 14E407 - ) 0
biogenic VOC, particularly isoprene, C.H, (see right). n 5012 |« Peraceticacid e | = :
* Isoprene oxidation proceeds via many RO, intermediates. % Il (P)i;a::tlc Acid (mod) §1.0E+07 _ T .
 Previous results {4} indicate that those with C=0 substituents [ Ozone(mod) ggom . o
. i ~, 3.0E+12 - °
(eg. targets B, C & D) react with HO, to produce OH. Target RO, from isoprene = ol SHivod o
* |soprene models require accurate rate coefficients & products yields for key OH recycling routes. £ o I ° OH
1.0E+12 - 2.0E+06
2. RO, + HO, reactions
2 2 0.0E+00 + | | | 0.0E+00
. . 0.00 400.00 . 800.00 1,200.00 0.00 400.00 Time/s 800.00 1,200.00
e Reactions known to proceed via 3 pathways: RO, + HO, — ROOH + 0O, (a) Time/s
— ROH + 0O (b) Products (Acetic, peracetic acid and O3) measured (points) and modelled (lines) for Comparison of OH measured using FAGE (points) and modelled OH (line)
3 the CH,;CO; + HO, reaction @ 291 K and 760 Torr for CH;CO5; + HO, @ 291 K and 760 Torr
— RO+ 0OH + 0, (c) 2.E+08 [
* For alkyl peroxy radicals, termination pathway (a) dominates. For several carbonyl substituted RO,, previous studies _ — 3.E408 |
show production of O, (b) & OH (c) is also efficient {5}. om0 |20 . % . RH = C2H6 ”
: . : . . T AT S « RH = CH3CHO 5
* Of particular interest are HO, reactions with RO, produced from isoprene (targets A-D, above): 5 d L e e , o
= R L S IS A 3
Target "A" (6 isomeric HO-substituted C5 peroxys) do not produce OH {6}. 3 1 E+08 :;2‘&3“5&"-“3 PR :"'-t'l.t;:'-;: LI e T, 2
g ‘.:"“ K : 1 et .-:I "I';;::" ! tﬁ"&ﬁ!;‘; :-";": o -.:.*“' ! ". S
Targets "B" & "C" are subject of ongoing work at MPIC {7} — indications are they do recycle OH. ; S RS :‘gﬁ,-:j,_{;E::‘;‘;;“‘{:r?iﬁ::;;;*. N = u
. | | | | e T T T 108
Target "D" is acetyl peroxy (CH;C(O)O,). Produced in the atmosphere from acetaldehyde, acetone & isoprene, its reaction E5IE+D? R -r'._'.:-"::'.'.#-_gir -_.5-5.?.';-.-" TR e i < ® (R1)at STP
g g "."'_""I.'-. s b2 TT g T ol ' .'_'_g:f.. . -
with HO, has been studied the most: indirect chamber studies from Hasson et al. {8, FTIR end product analysis} and Jenkin -..,"‘-".*'_f_g.f---’:ﬁ"d- T e TR T SO S 2 ¢ P =200 Tor
2 . . . . . TR A T A R S AR RT=32%K
et al. {9, OH scavenging} show good agreement with direct OH detection {4, LIF} from Dillon et al.; OH yield = 0.4 {5}. E-.;‘:"’f.;.-‘ R Y TN Rl TR Ll T 0 E+00
0.E+00 W U - ' SRR - ) .
* This work: first T & P dependent experiments on HO, + RO,, with direct detection of HO,, O, & VOC precursors / 0 200 400 500 800 1000 : TCISK[RH]![CHSOH] -
products. The aim is to obtain product yields f(P,T) & a detailed understanding of RO, reactions (energetics, P-effects etc.) Comparison of OH pmductic}ﬁ’ F om control experiments beak [OH] vs reactant ratios at two temperatures and pressures
(R = C,Hg (blue) and no RH (green)) with RH = CH;CHO (black)
3. Experimental — the HIRAC chamber 5. Conclusions and Further Work
* Experiments using HIRAC (Highly Instrumented Reactor for Atmospheric Chemistry), a 2.25 m3 stainless steel chamber: * Successful experiments into the reaction of HO, + CH,C(O)O, at
— 8 rows of internal photolysis lamps (A ~ 305 nm); 4 mixing fans (total mixing time ~ 70 s) two different pressures and temperatures.
— Instruments include FAGE, GC-FID, FTIR, CRDS, commercial 03, NO,, CO & H,0O analysers. » Reactant HO, and products OH, O,, CH,C(O)OH & CH,C(O)OOH

— P (50—-760 Torr) & T (225 — 325 K) control.

* In this work Fluorescence Assay by Gas Expansion (FAGE) was used to
measure HO,, whilst VOC (HCOOH, CH,CHO, CH,C(O)OH, CH,C(O)OOH,
HCHO) were detected by FTIR. O; & NO also monitored.

e Experiments conducted at P =200 & 760 Torr (air), T =290 & 325 K.

* HO, & RO, generation: Cl, + hv — 2Cl
Cl+ CH;0H — CH,OH + HCI

were observed directly.

* Further numerical simulations (ATCHEM) required to determine
P & T dependent product branching ratios for HO, + CH,C(O)O..

* New experiments needed on other "target" RO,.

* Project development to include theoreticians and modellers -
update MCM {10} & MIM {11}, assess atmospheric impact.
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