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Importance: Rate parameters of volatile organic
compounds’ reactions with HO,
for atmospheric HO,/OH budget
& subsequent product reactions

Upper troposphere — need T-dependence !

Our case: HO, with acetone and acetonylperoxy radical



H-Bonded Complex (y%

Kk, 2 HO, & H,0, + O, Self

3 major rxns:

k'[CH,OH] HO, + CH;0HeHO, > H,0, + O, + CH;OH Chaperone
k"[(CH;),CO] HO, + (CH;),COeHO, > H,0, + O, + (CH,),CO Chaperone

Kyo,n0, HO, + CH,C(O)CH,00 -> CH,C(O)OOH + O, Cross
- CH,C(O)CH,0 + O, + OH

Kao,selt 2 CH,C(O)CH,00 - 2CH,C(0)0O0 +2CH,0  Self
> CH,C(O)CHO + CH,C(O)CH,OH

We previously measured kg ..: = (5.2 £ .25) E-12 cm?® molecule™ s™

Overall reaction kinetics scheme > 30 rxns
(Full Model)



Infrared Kinetic Spectroscopy Method
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- good S/N

—> Initial [Radical]
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(isolated UV band at 300 nm)



Model w/ Recommended Values Doesn’t Fit Our Data

Current Model Compared to Exp. Data
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Acetonylperoxy/Hydroperoxy Rate Constant
Primary reactions: 1) HO, self reaction with chaperone effect
2 HO, - H,0, + O,
HO, + CH;0HeHO, > H,0, + O, + CH;OH
HO, + (CH,),CO«HO, = H,0, + O, + (CH,),CO

Ky.p, = ky + k’[CH,OH] + k"[(CH,),CO] = kM + k” [(CH,),CO]

2) HO,/CH,C(O)CH,00 cross reaction

kHoonz

HO, + CH,C(O)CH,00 - CH,C(O)OOH + O,
> CH,C(O)CH,0 + O, + OH

Simultaneously measure & fit HO, IR & CH,C(O)CH,00 UV signals

Vary [CH;0H] & [(CH,),CO] to vary [HO,] & [CH;C(O)CH,00]
& to test chaperone effect

Use full model kinetics with our kg s in FACSIMILE fits (5 msec)
* Determine k.., Kyo,a0, » G300 » [Radical]

initial




CH,C(O)CH,00/HO,
typical full model fits
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acetonylperoxy/HO,
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RV Parameter | OurWork | Recommended
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Kpo,n0,= (2.8 £0.53) E-12 cm® molecule™ s

For low T work: k(T) full model unknown

Fit over short time scale (~ 1 msec) to minimize subsequent product reactions

Fit to simple reaction scheme (k;, k5 10, Kno,seis)
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15t Acetonylperoxy Self Reaction: Method

kAozseIf
2 CH,C(0)CH,00 = 2CH,C(0)00 + 2CH,0
> CH,C(O)CHO + CH,C(O)CH,OH

* Determine [Radical}. .. (via HO,) = [CH,C(O)CH,00]. ...,

* Measure Absorbance of CH;C(O)CH,00 at 300 nm
~ isolated band, but uncertain o,

* Fit with Full Model
at various o,

—— Cox et al., Chem. Phys Lett. 173 (1990) 206
gata from Wallington et al.,Chem. Rev. 92 (1992) 667)
.|~ Cox et al., Chem. Phys Lett. 173 (1990) 206
o idata from Lightfoot et al., Atmos. Environ. 26A (1992) 1805)
—o— Bridier et al., J. Chem. Soc. Faraday Trans. 89 (1993) 2993
| ®m Nielsen et al., Int. J. Chem. Kinet. 34 (2002) 283
% JPL-2010 recommendation:
#data of Cox et al. have been normalized to the 240 nm cross section
rom Nielsen et al.)
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Acetonylperoxy Self Reaction via UV at 300 nm
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; 13 3
Concentration (x10  molecules /cm )

Kngos = (5.2 £.25)E-12 cm? molecule? s

{kncois = (8.0 + 2.0)E-12 cm? molecule? s Bridier et al.}
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