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Oxalyl chloride, (CICO),, is commonly used as
a photolytic Cl atoms precursor for kinetic and
photochemical studies. Previous studies of the
(CICO), photodissociation at 193, 248, and
351 nm suggest that UV photodissociation
proceeds via a two-step mechanism involving

Solar photolysis of (COCI),/H, (or CH,, C,H;) / Air
mixtures in the HELIOS environmental chamber.
(atmospheric pressure, 3%RH)

H, or other hydrocarbons (CH,, C,H:) at high
concentrations (up to 50 ppm) were used as Cl atom

(COCI), photodissociation quantum yield

Relative yields of CO and CI

(COCI), dissociation quantum yield has been derived
from the measured spectral actinic flux F(A) in the
chamber and the observed (COCI), decay rate L o))

The relative yields of CO, y-o, and Cl atoms, y,, were derived by comparing the
(COCI), loss rate L o)y, With the production rates of CO, Prqg, and Cl atoms, Pr,.

Pr, =y coL(cocD2

the formation of an excited CICO* radical (1) Seavenger. I __0 [(CcocCl), | —J x[(COCQI), ]; Pr. =v_1[

and prompt dissociation of a fraction of the | | C! + Hz (/ RA) — HO; (/RO,) + HCI (4) (0, ot "o Y HO, = 7 afcoc,

CICO* depending on the photolysis 282 : 282 : Hrzszlzuztgz (5) Jcoer, = J'q)(g).g(g).F(g)dz - q)eﬁ,jg(g).F(,l)d/l The CI production rate was derived from the measured by CIMS steady state HO,

wavelength to Cl + CO (2) [1-5]: 2 2 p or RO, radical concentrations generated by scavenging of Cl by H, or RH,
Measured species: Jicocie — first order photodissociation rate coefficient; respectively. Under conditions of high enough H, (or RH) concentrations making

(CICO), + hv — CICO*+CO+Cl (1)
CICO* . CI+CO (2)

®(A) — quantum yield for removal of (COCI),;
&, — an effective (COCI), photolysis quantum yield inside
the HELIOS chamber

Actinic flux F(A):
(COCI),, others:

21T spectral radiometer
PTR-TOF-MS

the reaction (4) the major pathway of Cl consumption and assuming steady state
conditions for RO,, the production rate of Cl is equal to the production rate of RO,

CO: IR absorption (SPIRIT) and equal to the loss rate of RO.,;:
The CICO radical formed with the energy lower RN ,
than its dissociation barrier has been found to | Ry Pr., = Pryo =Ly, =2k|RO, ]
undergo thermal unimolecular dissociation (3) 054 77 o o
on the time scale of several microseconds at 104 " 2 Y o L . P
room temperature and atmospheric pressure SR B I _0_6§ = £ ~&— Prg E Tco™ = . /
[5,6]: g/ ' 5 —@— (1) (Ghosh et al.2012) | 5._ ; oog 6 —A— Prc 2 Y] yCl= 1.0 + 0.1 .
= —@— O(1) (Ghosh et al.2012) A sy o, — L
= 067 — oty xFy 0.4 B - - :
CICO + M —Cl+CO+M (3) 0471 23 4 g 3 55
- o2 1T — § N
An additional (COCI), dissociation pathway via | o 024 77 \ 5:5 E
molecular Cl, elimination has been proposed — N 0.0 . . — 0.0 =0 S = 0 | | | |
on the basis of Cl, detection from 248 nm CIMS: H,50,, OH, RO, 0 20300 B0 40 o 0 | : s :

- Turbulent Reactor: fast conversion(3.5ms and 36 ms); 7\‘5 nm s )

photolysis of (COCI), [7]:

12:30 13:00 13:30 14:00 14:30 15:00 15:30

Typical time profiles of the production rates of CO and Determination of the relative yields of
Cl and loss rate of (COCI), CO and CI

- NO, as a scavenger of OH (no RO, regeneration);
- Corona discharge as NO;" source;
- Sequential OH and RO, detection

[OH] p = 5%10° cm™3 (S/N=3, 2 min)
Accuracy: = 30% for OH (20)

. [SO,J=12 ppm
SO, Air }} Depending on NO, addition point:

Measured actinic flux F(A) and product F(A) x o(A) at 12:00 on
16 July, 2018. Shown also (COCI), absorption cross section

Ocociz2(h) and its photodissociation quantum yield ®oc)2(A)
(Ghosh et al., 2012)

(CICO), + hv — 2CO + Cl, (1a)

The obtained relative CO vyield of 2.2+0.1 per (CICO), loss is in agreement with
previous studies. The relative yield of Cl has been found to be 1.01+£0.03, 2 times
lower, per (CICO), loss; this finding disagrees with previous studies and suggests
potentially another mechanism of the (COCI), removal.

. Re=2100; t=3.5 ms;
NO, 1| Air or
NO | Air Re=1400; t=36 ms
[NO,]=110 ppm (OH scaven ger)

[NO]J=1.5 ppm or 0 ppm (RO, or OH detection) 4

In this work the photodissociation of (COCI),
by solar irradiation (A > 300 nm) has been
studied in the HELIOS environmental chamber
of ICARE (CNRS, Orléans).

Calibration: N,O actinometry

/ Phototube
[H.0], T control

@, = 0.34 + 0.05

L il
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Test of HO, absolute calibration by measuring [HO,] decay rate after

8  -3-1
L(COCl)za (10 cm s )
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@ = 0.34. This is in qualitative agreement with

Typical time profiles of (CICO),, CO, HO, and photolysis results of Ghosh, 2012 about ®(A)

rate of NO, (Jyoo) under conditions of the opened
chamber and during chamber closure.

previous
decreasing from 1 at 254 nm to 0.09 at 351 nm

time, s
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