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Summary 

The absorption cross-sections oCF, for the CF, radical in the UV for 
the transition x ‘B1 + k ‘Al at 0.5 nm intervals were obtained. CF1 was 
produced by the flash photolysis of C2F4 and CaF6 between 185 and 209 
nm. The (TCF values determined with the quantum yield &F of CF, as 1.0 
from the phckodissociation of CF&FCF* and @c~ = 2.0 in th’)e photolysis of 
C2F4 were identical within the experimental error Af + 15%. HBr actinometry 
with the emission spectra of the lamps and the Q us. wavelength characteris- 
tics of C2F4 and C3F, were used to determine the absolute number of 
photons absorbed per flash. A maximum ocF of (2.91 f 0.44) X 10-l’ cm* 
molecule-’ was obtained at 249.0 nm. Thik was compared with values 
reported in the literature. The oscillator strength of the CF, transition was 
determined to be 0.026. 

The decay of CF, was studied in flashed C,F,, C2F, plus added gas, 
C3F6 and C3F, plus added gas mixtures. In all cases CF, was found to decay 
by the second-order reaction CF, + CF, + C2F4. The rate constant for this 
dimerization was found to be (4.26 f 0.43) X lo-l4 cm3 molecule-’ s-l. No 
evidence for the reaction of CF, with C2F, and C3F, to form the next higher 
perfluorocarbon was observed. 

1. Introduction 

Difluorocarbene, CF2, is of interest for several reasons. Its reaction with 
NO may have implications in the chemistry of the Earth’s troposphere [ 11, 
where its production from the UV photodissociation of CF,Cl, could occur 
[ 21. CFz formation in the IR multiphoton dissociation (IRMPD) of halo- 
carbons such.as CF,C& [ 3,4], &F&l [ 53 and C3F, [S] is a dominant photo- 
dissociation channel. In the case of CF,Cl,, in both the IRMPD [7] and the 
UV laser photolysis [ 81, CF, is a product in one of the dissociation channels. 
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Its yield in such reactions is of interest in enhancing understanding of uni- 
molecular reactions [9]. Its detection as a monitor in fluorocarbon plasmas 
used for etching semiconductor devices [lo] is of considerable practical 
interest. The temporal variation of CF, concentration in such applications is 
also important in the understanding of gas surface interaction mechanisms. 
CF1 is readily formed in discharges used to excite excimer lasers. Because of 
its strong absorption at 249 nm, this may lead to reduction in laser effi- 
ciency in the case of the KrF laser. The identification of CF2 by photo- 
ionization mass spectrometry [ll] and the phosphorescence from the 
CF2(3B1) + CF2(‘A1) transition [12] in the reaction of 0(3P) with CzF4 has 
been used to bring out important differences between the kinetics of oxygen 
atom plus fluoroethylene and oxygen atom plus alkene reactions 1131. CF2 
is formed in the disproportionation reaction between fluoroalkyl radicals. 
The disproportionation-combination ratio in such reactions apparently 
depends on the nature of the halocarbon radicals [14] and their internal 
energies. An interesting explanation for this based on Benson’s Cl.51 sug- 
gestion of assigning a considerably more polar character to the transition 
state for the disproportion compared with the combination pathway has 
been proposed by Pritchard et al. [ 163. 

In-this pgper, we report the low resolution absorption spectrum of CF, 
in the A ‘B,-X ‘A, band. A direct determination of the rate constant for the 
dimerization of CF2 at room temperature was also made. The motivation for 
this work comes from our interest in (i) the identification of CF, produced 
in semiconductor etching by fluorocarbons and (ii) its quantum yield from 
the photodissociation of C’F&12 [2] . 

The flash photolysis of C2F4 and C3F, at_wavelengths below 210 nm has 
been used to generate CF2 in its ground state X ‘A, [ 17,181. The absorption 
band for the transition A ‘BI-X ‘Al lies between 225 and 270 nm with a 
maximum around 250 nm [3,19]. Therefore, a time-resolved UV optical 
absorption flash photolysis set-up offers a convenient technique for the 
study of the CF, radical. 

In this investigation, CF2 was produced by the flash photolysis of C2F4 
and CsF,. 

2, Experimental details 

The flash photolysis apparatus was of conventional design. The lamps 
were made from 10 cm lengths of quartz tubing of 10 mm inside diameter 
and stainless steel electrodes. The filling mixture consisted of krypton and a 
trace of oxygen at a total presure of 25 Torr. Oxygen was used to minimize 
tail emissions. The lamps were mostly operated at energies between 180 and 
200 J, except in order-of-reaction experiments where the range used was 
between 50 and 288 J. The half-peak-height flash duration was less than 
5 ps. Absorption changes (to the base e) of +8.65 X loss cm-’ could be 
measured 50 .ps after the initiation of the flash. 
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A quartz photolysis cell of 10 cm length and 10 mm inside diameter 
with a quartz optical window at either end was used in most of the work. 
Some experiments with a quartz cell of 20 mm inside diameter were also 
conducted to ensure that no complications from surface processes existed. 

The transients were monitored by using-a collimated beam from a 30 W 
deuterium lamp. After passage through the 10 cm absorption path length of 
the cell, the transmitted light was focused onto the entrance slit of a 0.5 m 
Jarrell Ash monochromator. Most measurements were recorded at a band- 
width of 0.16 nm (slit width, 0.10 mm; dispersion, 1.6 nm mm-‘) using an 
EM1 9635 QB photomultiplier at the exit slit. The signal was amplified, mea- 
sured against an adjustable bucking voltage, and fed into a Biomation 802 
transient recorder_ Data acquisition and analysis were performed by inter- 
facing the transient recorder to a microcomputer. The photoelectric 
measuring system response time was less than 30 ns, well below the resolu- 
tion of 0.5 ps for the transient recorder. 

A mercury-free vacuum system capable of pumpdown to 1 X 1O-6 Torr 
was used for gas handling. All gases were purified by repeated freeze-thaw 
cycles and volatilized by fractional distillation using appropriate slush baths. 
Purity checks on gases were performed by mass spectrometry. Pressures were 
measured by a quartz spiral gauge. 

Hydrogen produced in the HBr actinometry [20] was determined by a 
quadrupole mass spectrometer to establish incident light intensity between 
185.0 and 250.0 nm. The wavelength dependence of the emission from the 
flash lamps was determined by monitoring the scattered light at 1.0 nm 
intervals with a photodetector. This information was coupled with the HBr 
actinometry value to arrive +t the incident photon flux in the photolysis 
region 185.0 - 209.0 nm. A typical such value was 1.8 X lOi photons flash-l 
cmp3. 

The absorption spectra of CzF4 and C3F, at various pressures in cells of 
path lengths 1.0, 5.0,8.0 and 10.0 cm were recorded on a Cary 17D spectro- 
photometer. 

3. Results and discussion 

We define the absorption cross-section u (cm2) at a given wavelength by 
Beer’s relation 

I = I0 expf-cranl) (1) 

In eqn. (1) I,, and I are the incident and transmitted intensities respec- 
tively, n (molecule cmm3) is the gas concentration and 1 (cm) is the absorp- 
tion path length. Plots of (l/Z) ln(1,lr) VS. n at 1.0 nm intervals were used 
to obtain o. These values for CzF4 and C3F, at a bandwidth of 1.0 nm are 
given in Table 1. Each value represents the linear least-squares fit slope of at 
least ten experimental points. In no case was the two-standard deviation 
error in u greater than 6.7%. No vibrational structure was observed in the 



TABLE1 

Absorption cross-sections ~(A)(cm~)for C2Fd and C3F6 at 1.0 nmintervals atroomtem- 
perature 

N-1, C2F4 C3F6 

185 6.08 x10-18 
186 7.95 x10-'8 
187 8.52 x lo-l8 
188 8.67 x lo--l8 
189 6.99 x lo-l8 
190 5.22 x lo-l8 
191 4.77 x 10-18 
192 4.84 x 10-18 
193 5.21 x lo-l8 
194 4.79 x 10-18 
195 3.47 x 10-18 
196 2.07 x 1O-'8 
197 1.27 x10-18 
198 7.59 x lo-'9 
199 4.54 x 10-19 
200 2.65 x lo-l9 
201 1.61 x lo--l9 
202 9.30 x lo-'0 
203 6.01 x 1O-2o 
204 4.07 x 10-20 
2Q5 5.85 x 1O-2o 
206 4.78 x 10-20 
207 3.1'7 x 10-20 
208 3.16 x 1O-2o 
209 2.63 x lo-'O 

6.34 x lo--l8 
5.88 x lo--l8 
4.86 x lo-l8 
4.12 x lo-l8 
3.22 x lo-l8 
2.54 x lo-l8 
1.98 x lo-l8 
1.45 x 10-18 
1.12 x 10-1s 
8.40 x 10-19 
6.12 x lo-l9 
4.41 x 10-19 
3.26 x lo--l9 
2.42 x 10-l' 
1.66 x 10-19 
1.20 x lo-'9 
8.59 x 1O-2o 
5.97 x 10-20 
4.44 x 10-20 
3.10 x 10-20 
2.39 x 1O-2o 
2.57 x 1O-2o 
1.66 x 10-20 
4.17 x IO--" 
3.39 x 10-2' 

spectra of C2F4 or C3F6 and cr values were independent of the bandwidth 
down to the lowest attempted limit of 0.01 nm. The average absorption 
cross-section 0, for the photodissociation range 185.0 - 209.0 nm for both 
C2E4 and C3F, was determined by the graphic integration of the (T us. wave- 
length plots. The uev values for C,F, and C3F, were 2.65 X 10-l’ cm2 and 
1.18 X 10B1’ cm2 respectively. 

3.1. Absorption spectrum of CF, in the A lB1-% ‘AI band 
A typical time-resolved transient signal observed at the absorption 

maximum of 249.0 nm is shown in Fig. 1. The minimum delay time after the 
flash initiation at which absorption by CF2 could be measured was about 
50 ps. From the kinetic measurements described below (Section 3.2), we 
estimate that at 50 ps the decrease in CF, is well below 1% of its initial con- 
centration. Therefore, it is reasonable to identify the optical density (at 
50 ps) with the initial concentration of CF,. The optical density CID,,, at 
this time was used to determine the absorption spectra of CF2. 

In Table 2, we show the results of some experiments on the effect of 
bandwidth on OD,,,. For slit widths from 0.025 to 0.125 mm, i.e. a 
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Fig. 1. Time dependence of the transient signal (PC F = 20.14 Torr; PN, = 279.4 Tom; 
flzuh energy, 200 J; h = 249.0 nm; absorption path iehgth, 10 cm; bandpass, 0.16 nm; 
10 = 0.60 V). 

TABLE 2 

Effect, of bandwidth on the initial optical density* OD,, of CF2 at 249.0 nm for two 
representative mixtures 

Bandwidth 

(-1 

Mixture Ab Mixture BC Average ODdmu 

Mixture A Mixture B 

0.040 0.160 0.180 
0.080 0.168 0.187 
0.120 0.157 0.184 0.160 + 0.010 0.182 + 0.007 
0.160 0.162 0.178 
0.200 0.155 0.181 

aFor definition see eqn. (1). Each value represents an average of at Ieast seven determina- 
tions, one per mixture. OD,, values are corrected for flash-to-flash intensity variations. 
bMixture A, C3Fb (20.0 - 20.37 Torr) + N1 (80.0 + 1.00 Torr). 
=Mixture B, CzF4 (10.0 f 0.1 Torr) + Nz (90.0 f 1.00 Torr). 
dThe errors quoted are two standard deviations from the mean values. 

bandwidth from 0.040 to 0.200 nm, no change in the OD,,, or in its vari- 
ation with time was observed. All the data on CF2 reported in this work were 
collected at a bandwidth of 0,160 nm. OD mar in the entire absorption region 
225 - 270 nm was found to be independent of the pressure or the nature of 
the added gas (nitrogen, argon or SF&. In initial experiments, the decay 
kinetics were analyzed at 240.5, 243.0, 245.5, 246.0, 248.5, 249.0, 252.0, 
255.5 and 258.5 nm to establish that the absorption in the entire band 
corresponded to CF2 alone. 

The transient spectra in the photolysis of CzF4, CzF4 plus added gas, 
C3F6 and C3F6 plus added gas were identical with each other in all respects, 
except that in the case of C3Fe and C3F6 plus added gas the optical densities 
were lower. 
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The OD,,, vs. wavelength data for CF, are a measure of its relative 
absorption cross-sections. To evaluate ocF, vs. wavelength, it is necessary to 

know %F2 in eqn. (1). The concentration of CF, produced in the flash 
photolysis of C2F, or C,F, can be represented by 

In eqn. (2) Iif represents the integrated incident photon intensity cor- 
rected for wavelength dependence by the procedure described in Section 2. 
The remaining terms correspond to the appropriate fluorocarbon. Q,, and n 
have the same significance as in eqn. (1) and &F, represents the quantum 
yield of CF2 formation. The only unknown in eqn. (2) is &F,. Our observa- 
tion of no structure in the absorption spectra of C,F4 and C3F, and the 
independence of the ncF, from the pressure and the nature of the added gas 
up to a total pressure of 800 Torr indicate excitation to a state with a lifetime 
of less than IO-l3 s and dissociation on a repulsive potential energy surface 
within a single vibrational period for both fluorocarbons. Thus, the quantum 
yield of photodissociation for these two molecules is indeed unity. 

The photodissociation of CZF4 and C3F, can be represented by the 
following reactions : 

CzF,+ + hv - 2CF1 (3) 

C%F, + hv - CF, + CFCFB (4) 

C3F6 + hv - CF3 + CFCF* (5) 

This means that f&F, = 2 in eqn. (2) in the photolysis of CzF+ In the 
case of C3F6, #cF, may be between zero and unity, depending on the contri- 
bution of reaction (5). The evidence for the absence of any measurable 
contribution from reaction (5) comes from Dalby’s work [18] on the 
photolysis of C&F, wherein a value of +cF, = 1.0 was determined by product 
analysis measurements_ This is supported by the fact that ncF, determined 
from our C3F, photolysis experiments with @cF, = 1 in eqn. (2) and hence the 
ocF, values are in agreement with the results from the CzF4 experiments. For 
example, the average OD,,, values in Table 2 with $c~, = 1 and r$c~, = 2 
from the photolyses of C3F6 and C,F, lead to OCF, of 2.94 X lo-l7 cm2 and 
2.74 X 10-l’ cm2 respectively at 249.0 nm. The average ocF, at 249.0 nm 
from all the experiments on CzF4 and C3F6 was (2.91 f 0.44) X lo-l7 cm2. 
The error represents a two-standard deviation confidence limit of at least 
95%. When ocF, values were averaged separately for C2F4 and C3F6 experi- 
ments, the results were indistinguishable from the above average. 

Our ocF, at 249.0 nm is in excellent agreement with Tyerman [ 171, but 
it is 2.3 times larger than the estimate of Dalby [18]. Dalby observed a CF, 
intensity dependence on the slit width of the spectrograph, indicating per- 
haps complications from the scattered light. Duperrex and Van den Bergh [3] 
obtained a ocF, of 8.03 f 1.4 X lo-l8 cm2 at a bandwidth of 2.0 nm at 249.0 
nm. We suspect that the above value is too low as a result of the same reason 
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as in the case of Dalby and perhaps because of the invalidity of Beer’s law at 
2.0 nm bandwidth. 

In Table 3, the ‘TCF, vs. wavelength data are presented for the entire 
absorption band for the transition A ‘B1-% IAl at 0.5 nm intervals on the 
basis of a a,& value of 2.91 X 10-l’ cm’ at 249.0 nm. AU the data are based 
on the combined C2Fa and C3F6 experiments. The oscillator strength f for 
the band was derived from Table 3 by using the relation 

f = 4.32 X lo-’ j& dP (6) 

TABLE3 

Absorption cross-section uc~,(A) for C!F1 in the ilB1 -+%'A1 band at0.5 nmintervals 
in the 229.0 - 262.5 nmrange atroomtemperaturea 

229.0 6.69 x lo-l9 
229.5 
230.0 
230.5 
231.0 
231.5 5.82 x1O-'9 
232.0 
232.5 3.49 x 10-19 
233.0 6.40 x lo-l9 
233.5 1.34 x 10-18 
234.0 3.32 x10-'* 
234.5 2.68 x lo--'* 
235.0 1.95 x10-18 
235.5 1.14 x10-18 
236.0 1.14 x10-'* 
236.5 
237.0 
237.5 
238.0 
238.5 
239.0 
239.5 
240.0 
240.5 
241.0 
241.5 
242.0 
242.5 
243.0 
243.5 
244.0 
244.5 
245.0 
245.5 
246.0 
246.5 

6.29 x~O-'~ 
4.31 x10-'* 
2.12 x lo-'8 
1.75 x 10-18 
1.89 x lo-" 
4.05 x 10-1s 
7.07 x lo-'* 
7.71 x lo-'* 
1.98 x 10-'* 
1.98 x lo-'8 
4.37 x lo-'8 
8.76 x lo-'* 
1.39 x 10-l' 
4.77 x 10-18 
2.65 x lo-l8 
3.41 x 10-18 
3.93 x 10-1s 
8.18 x 10-18 
2.46 x 10-l' 
5.53 x 10-18 
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TABLE 3 (continued) 

247.0 
247.5 
248.0 
248.5 
249.0 
249.5 
250.0 
250.5 
251.0 
251.5 
252.0 
252.5 
253.0 
253.5 
254.0 
254.5 
255.0 
255.5 
256.0 
256.5 
257.0 
257.5 
258.0 
258.5 
259.0 
259.5 
260.0 
260.5 
261.0 
261.5 
262.0 
262.5 

2.53 x10-18 
3.78 x~O'--~~ 
6.02 x lo-l8 
9.23 x10-18 
2.91 x 10-l' 
8.24 x lo-l8 
1.72 x lo-l8 
3.70 x 10-18 
3.81 x 10-18 
8.12 x 10-18 
2.48 x 10-l' 
4.02 x 10-l* 
2.12 x 10-18 
1.63 x lo--l8 
1.75 x lo--'* 
4.71 x 10-18 
7.57 x 10-18 
1.67 x10-l' 

7.57 x 10-19 
1.11 x10-18 
3.06 x lo-l8 
5.65 x lo--l8 
1.51 x lo-" 
2.24 x 1O-'8 
9.60 x 10-19 
1.46 x lo-l8 

2.01 x 10-18 
1.37 x 10-18 
1.75 x 10-18 

aBlanksinthe (JCF, column indicate a value oflessthan 2.5 X 1O-1g cm2. 

In the above equation cD (1 mol-’ cm-’ ) represents the extinction coef- 
ficient at the wavenumber g (cm-‘). The integration limits are the wave- 
numbers corresponding to 262.5 nm and 229 nm. A value of f = 0.026 was 
obtained. This does not account for any error due to low spectral resolution. 
This can be compared with a value of 0.028 obtained by Tyerman [17] in a 
similar determination and an approximate estimate of 0.015 based on a life- 
time of 61.0 ns [21] for the A state. 

3.2. Kinetics of CF2 disappearance 
The decay of CF2 formed from the photolysis of C2F4 in reaction (3) 

can be represented by reactions 

CF, + CF, - C,F, (7) 
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CF3 + C2F4 - CsF, (3) 

CF,+CF,+M- C2F, + M (9) 

CF,+CpF,+M- C,F, + M (10) 

M in reactions (9) and (10) is C2F4 or the added inert gas. 
By conducting mass spectrometric analyses of calibration mixtures of -I__ 

C$‘, in large excess of C2F4 and added inert gases such as nitrogen, we deter- 
mined the detection sensitivity for CsF,. No C3F, was detected in any exper- 
iments even when photolyses mixtures were subjected to as many as 15 - 20 
flashes- In similar experiments with calibrated mixtures containing CsF, in 
amounts ranging from 0.1% to 1.0% of C2F4, we were able to recover C3F, in 
quantitative amounts. Therefore, reactions (8) and (10) are not important 
under our experimental conditions. 

If reaction (7) is the predominant decay mode for CF,, then a plot of 
l/OD us. time should be hn<s with a slope of 212,/~~~v,Z and an intercept of 
l/CD,,, , where k, is the second-order rate constant. A representative plot at 
249 nm for a C2F4 plus N2 mixture is shown in Fig. 2. Similar plots were 
observed at 246 and 252 nm. These plots clearly demonstrated that CF2 
decay is second order. The slopes of the linear least-squares fits in all three 
cases were the same (within two standard deviations). The above wavelengths 
were chosen for detailed kinetic analyses, because the ccvz values at these 
wavelengths are large (see Table 3); thus the CF, concentration could be 
monitored with reasonable accuracy up to 170 ms in most experiments. 
Decay kinetics in initial experiments were analyzed at the nine wavelengths 
identified earlier in Section 2 to establish unequivocally that the entire 
absorption spectra corresponded to one species, namely CF,. By varying the 
flash energy between 50 and 288 J, different initial concentrations of CF2 

0’ 0 36 72 108 144 1 

TIME (me) 

Fig. 2. Second-order decay plot for CF2 in 
lo.1 Torr: &J, = 

CoF4 photolysh at A = 249.0 nm (&,F = 
290.0 Torr; flash energy, 200 J; bandpass, 0.16 nm)_ The full line is &e 

linear least-squares fit. 



Fig. 3. Dependence of the half-life of CF2 decay on l/OD,, at A = 249.0 nm (pC$?, = 
10.1 Torr; PN, = 290.0 Torr; bandpass, 0.16 nm; flash energies, between 50 and 288 J). 
The full line is a linear least-squares fit with a forced fit at the intercept of 0.0. 

were produced. The variation in the half-life f1,2 of CF2 decay with l/OD,, 
for a given mixture is shown in Fig. 3. Each point on this plot was deter- 
mined by the photolysis of a fresh mixture. Figure 3 confirms that CF, 
follows a second-order decay. By plotting 2k7/ocF,l, i.e. the slope from fig- 
ures such as Fig. 2, against the pressure of the added gas, we were able to 
demonstrate that no complications from surface diffusion and three-body 
reactions existed in our experiments. An example of such results for M z Na 
at 249.0 nm is shown in Fig. 4. Therefore, reaction (7), the second-order 
recombination of CF,, is the only decay process important in our experi- 
ments on C1F4 photolysis. 

On the basis of the above results on C3F4 experiments,.we may expect 
that in the case of C3F6 photolysis also third-order recombination may not 
be important. This was confirmed for M = N2, M E Ar and M E SF6 and is in 
agreement with the findings of Dalby [18] and Simons and Yarwood [ZZ]. 

600 -, 

480 - 

0 
0 160 320 480 840 a 

ADDED NJtorr) 

Fig. 4. 2k7/um 1 vs. pressure of added N2 at h = 249.0 nm for Pv4= 10.0 - 10.35 Ton 
(flash energy, 2dO J; bandpass, 0.16 nm). 
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Thus the two second-order recombination reactions for CF2 in the photolysis 
of C3F6 are 

CF2 + CF2 - C&F4 (7) 

CF,+C3F,-C F 4 8 (11) 

By product analysis from multiflashed mixtures of C3F6 plus added gas 
using mass spectrometry and gas chromatography, we determined that CzF4 
was the only product. This means that reaction (11) does not contribute 
appreciably to CF2 decay. Figure 5 shows a second-order plot for CsF, 
photolysis at 249.0 nm. Similar plots were observed at 246 and 252 nm. The 
results of all the experiments on CsF, give k7 = (4.12 f 0.62) X lo-l4 cm3 
molecule-’ s-i. Similarly, C,F4 experiments lead to a value of k, = (4.33 k 
0.58) X lo-i4 cm3 molecule-’ s-l. Th ere ore, f on the basis of these identical 
values of k, and the analysis of photolysis products, we conclude that reac- 
tion (7) in both cases is the only recombination process important in the 
photolysis of both compounds. If we combine the k, values from aII the 
experiments, C&F,, C&F4 plus added gas, CsF, and CsF6 plus added gas, at the 
three wavelengths for which we have data on a large number of experiments, 
we obtain k, = (4.26 k 0.64) X lo-l4 cm3 molecule-l 8-l at 298 f 3 K. The 
-C 15% quoted error is two standard deviations. This can be compared with 
the measurements of k, by Tyerman [17] from C2F, photolysis and Dalby 
[lS] who used CsF, as a source for CF2. The k, estimates at 298 K from 
their rate equations are (3.66 + 0.73) X lo-l4 cm3 molecule-’ 8-l and (1.41 f 
1.06) X lo-i4 cm3 molecule-’ s-l respectively. The disagreement with DaIby 
1183 may be due to the unaccounted variation of ccv, with temperature as 
suggested by Tyerman f17 ] . It is interesting to note that in a study on 
IRMPD of CF,HCl, Martinez et al. [4] find that computer modeling calcula- 
tions lead to k, = 3.65 X lo-l4 cm3 molecule- 1 s-l. Statistically, our value of 
12, is indistinguishable from Tyerman’s estimate [ 171. However, we believe 
that our results represent an improvement in k, since the greater sensitivity 

I 
OO 

I 

30 72 108 144 1 
TIME trns) 

a 

Fig. 5. Second-order decay plot for CFa in CsFe photolysis at A = 249.0 nm (PcF, = 20.1 
Torr; PN 1 = 280.0 Torr; flash energy, 200 J; bandpass, 0.16 nm). 
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in our experiments allowed us to monitor kinetics well over three half-lives 
of CF, unlike in Tyerman’s work where kinetic data on CF, decay appear to 
have been limited to a little over one half-life_ 

4. Conclusions 

Absorption spectra of CF2 at moderate dispersion where rotational 
structure at the band center remains unresolved were obtained by using C2F4 
and CsF, as sources of CF2. The results are presented in th_e form of a table 
of ccr, us. wavelength at 0.5 nm intervals in the A ‘B1-X ‘Al band from 
229.0 to 262.5 nm. 

The importance of reaction (4) as the dominant photodissociation 
channel in C3Fb photolysis was established. It was determined that CF2 
dimerizes by second-order kinetics and that CF, does not react with C3F4 or 
C3F6 to form the next higher perfluoroalkene. 

The room temperature rate constant for reaction (7) was evaluated 
from a large number of experiments over a 25-fold variation in the initial 
concentration of CF2. 
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