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H\ / Cavity ring-down spectroscopy (CRDS) is an ultra-sensitive absorption - Example Experiment
. spectroscopic technique that is now being used in various
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Activation energy = 168.0+3.4 kJ/mol

Simplifying the System

® Titration of hydrogen peroxide using 1 N Ceric (IV) sulfate. Since accuracy is not
an issue, the end point would be reached when bubbles cease to form.

H,0, + 2Ce(S0,), — Ce,(SO,), +H,80, + O,

Prevent acetic acid from entering the gas phase by deprotonating it with base
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“Does not include wet and dry deposition processes of PA and its oxidation products.

Solution phase formation of PA

®

H H o H o (lye). This would also precipitate cerium by forming Ce(OH),.
\o_o . \c_cfa” — \c _cf H + HO ACOH + OH- — AcO- + H,0
\H H\'s’] \b H'#"el \O / athn @ A pH meter would be use_d to _determine the end point, since we do not want to
H H H —0 also deprotonate peracetic acid.
Hydrogen peroxide  Acetic acid Peracetic acid Water Ring-down Time® ®

This will result in only peracetic acid and water in the gas phase.
Number density of VP gasp

Challenges of PA absorber

®

The water has no UV cross section, so the UV cell can be used to determine the
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] ) ) ) (molec-cm?) p_eracetig acid concentration. Water features in this visible are sharp and easily
@ When procured from commercial sources, all of these components are in solution. Absorption differentiated from other absorbers.
@ Since the headspace is being sampled, all of these components (plus the - coefflrf:ent RL 11 Theoretical Calculations
monomeric and dimeric form of acetic acid) are in the gas phase. = (cm) = - O -
Acetic acid monomer and hydrogen peroxide absorb in the same region in the § Ca\T T T ® Determine the actinic flux (/) as a function of altitude and solar zenith angle
® visible.5 yarogen p 9 £ Absorption using TUV, determine the quantum yield (®) with RRKM theory using Gaussian.
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photolysis
@ Using a well known cross sections CRDS can furnish the concentration (number @® From this, derive the photolysis rate constant (J ) and the
° density) of sample molecules in the cavity. ’

atmospheric lifetime of peracetic acid as a function of altitude and
On the other hand if a known concentration (number density) of the sample is solar zenith angle
introduced in the cavity, CRDS can easily provide its cross section. . . J
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Voltage reading, sample ~.

( 1. V. Vaida, of ive Systems: ications for N
Chemistry. J. Phys. Chem. A 2009, 113, 5-18.

With increasing overtones, the ., Voltage reading, lamp off

N

v_v . V. Vaida, K. J. Feierabend, N. Rontu, K. Takahashi, Sunlight-Initiated Photochemistry:
energy associated with the A= ln(ﬂ)/ Excited Vibrational States of ic Gl . Int. J. 2008
absorbed photon increases. Viewsr = Vs 138091 ) ) ) ) ) )
“——_Voltage reading, no sample 3. J. H. Seinfeld, S. N. Pandis, Atmospheric chemistry and physics: From air pollution to
That energy can produce L climate change. John Wiley & Sons: Hoboken, NJ, 2006.
structural and chemical Number Density in UV Cell 4. K_A. Sahetchian, R. Rigny, J. Tardieu de Maleissye, L. Batt, M. Anwar Khan, S.
changes, such as bond A= Z(a n ) Mathews, The pyrolysis of organic hydroperoxides (ROOH). Symp. Int. Combust. Proc.,
dissociation. g oty 1992, 24,637-643. ) !
5. S.S.Brown, R. W. Wilson, A. R. Ravishankara, Absolute intensities for third and fourth
—> . _“Path length (100 cm) overtone absorptions in HNO, and H,0, measured by cavity ring down spectroscopy. J.
Q C'a"f;ierfﬁ?” Number density Phys. Chem, A 2000, 104, 4976-4983.
in cel

=3

. C.L. Lin, N. K. Rohatgi, W. B. DeMore, Ultraviolet absorption cross sections of
Ay Number Density Relationship Between UV and CRDS Cell hydrogen peroxide. Geophys. Res. Lett. 1978, 5(2), 113-115. '
. J.J. Orlando, G. S. Tyndall, Gas phase UV absorption spectra for peracetic acid, and

~

-— Floway2 FloWsamp+Flow; 1, Flow,,x/2 for acetic acid monomers and dimers. J. Photochem. Photobiol. A 2003, 157, 161-166.
' \ o I ‘( ‘]l ‘| 8. S.'S. Brown, Absorption Spectroscopy in High-Finesse Cavities for Atmospheric
/ Studies. Chem. Rev. 2003, 103, 5219-5238.
s = o —N
X This work is supported by a grant from the National Oceanic and
ic ini: i i Par ip Program under the
Flow,,,,. + Flow,, + Flow cooperative agreement NAO6OAR4810187 and by the National Science
Mp = ()| ——————— S Foundation award number 0803016.
b1 d o i {2
e N\ 2

AN J




