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Photochemical Oxidation of Carbon Monoxide Sensitized
by Chlorine

On the Photochemical Formation of Phosgene (ll)
By
‘Mikio Tamura
Abstract

a) The photochemical oxidation of carbon monoxide sensitized by chlorine was studied
by the method of thermal analysis of reaction velocity which originated with Prof. $. Horiba.
The change of reaction velocity before the photostatonary state could be observed by this
method with the results as shown in Figs. 1,2 and 3, the composition of gas mixtures being
indicated in Tables I, 11 and IIl respectively. Fig. [ represents the velacity curve for various
partial pressures of carbon monoxide, the velocity in stationary state (which was attained in
about three seconds after the instant of exposu:ei’ being ‘able to be represented by the equation
'.ll-x,fdt=l‘:((30)é in good agreement with Schumacher’s results and others’. The eflect of partial
pressure of oxygen is shown in Fig. 2 the figurcs in bracket represent the parlial pressure of
oxygen in mmHg. Curve | pertains to the formation of phosgenc, and 11, 11T ctc. to the
formation of carbon dioxide. The velocity curve makes remarkable change by the addition of
oxygen (Curve I-=II. I1I ete.). The form of the curve of the carbon dioxide formation indicates
that either the chain may branch or a chain link contains a partial reaction im'ol\'ihg a reaction
between two intermediate bnoducts as once proposed by Schumacher and Stieger, though their
mechanism as a whole has a thermodynamical defect as Warming pointed out.

b} The quantum yicld was measured to be of the order of 10,

) One of the curve of Fig. 3 indicates the change of reaction velotity alter shutting off
light. Asthis curve shows that the reaction velocity decreases exponentially, the probability that
each chain link can lead to the formation of the next one seems to be constant, i. e a chain
is considered o be broken in the first order reaction with respect to chain carders. On the
other hand, the effect of light intensity was found to “be expressed by the equation dxfdt=
k(light intensity).>* This means that the chain is broken mainly by a reaction between chain
carriers at least during exposure. It seems, therefore, that the main chain breaking reactions
during exposure and afier shutting off light differ from one another,
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Table I
23°C. Light source: a 1000 C. P. Pointolite lamp, operating from a baltery suppiy.
The light was passed throvgh a 78mm. layer of waler.

Keaclion velocily

Exptno | Cly(mmiig) ] CO(mntIg) .COC!!(mmHg} 0, (mmHg) 1(30:{mmHg) in statiopary state] k;-10°
| x
|
!

, l
1 1

(10—8mol/sec.)

R T 305 0o 34 a7
I 5.4 ‘ 98 1 91 | 103 0o 47 2.0
2 524 | 343 | 2 I 302 1 6 ] 53 2.9
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11) Lewis and Randall, . Thermodynamics* p. 108.
12) M. Bodenstein u. [I. Plaut, 7. physikal. Chem., 110, 399 (1924).

9 (1935)



EEPOES Vol 9 (1935)

(BH) BELESMNL ¢ R RFEORLBHAER (F#E) 153

Table II
24~.26°C,  Light spurce: a 1000 C. I\ Pointolite lamp, nperating from a baitery supply.
The light wass passed throngh a 78mm layer of water.

Reaction velocity in
Expt no. Cl(mmlig) | O{mmtig) CO(Ig) COCla(Hg) }CD.Z(mmI{g) stationary stale
|_ (10~ tmoljsec)
[ 5 ;
| 52 0 190 19 I 0 43.6 (COCL)
I 32 194 | 190 19 1 0 : 15.8 (CO.)
[l a9 515 189 9 | 16 . 2.2 (CO.)
N 52 103 | 189 19 : 1.6 ' 31.8 (COy
Y 52 204 188 19 C 4 . 37.6 (CO.)
v 52 203 . 186 19 | 42 1 440 (CO)
) § 52 . I 186 19 | 2, 454 (COY
I
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18) J. Franck u. A. Eucken, Z. physik. Chem. (R}, 20, 460 (1933).

A. Eucken u. R. Becker, Z. physik. Chem. [B), 20, 467 (1933): 27, 219 (1931); 27, 325 (1924).
K. Grossmann, 1landb. d- Experimentalphysik. Bd, NVIL | (1084).
W. T. Richads, J. Chem. Thys., 1, 863 (1233)

W. T. Richards and J. A. Reid, J. Chem. Phys, 2, 193 (1934): 2, 206 (1934) : Natuore, 130,

736 (1932) HEBMINIIL. HEFNL ARFE B (R) 264 (RMTOE).
17) E. Warming, Z. physik. Chem. (B), 18, 153 {1432).
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