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Fisher [1] investigated the formation of positive ions (PI) during ionization of CIO 2 molecules by electron 
impact (EI). This author determined the ionization potential (IP) of CIO and C~02 molecules: IP(CIO) = ii.I 

0.i eV; IP(CI02) = 10.7 • 0.i eV; the bond energy of the first oxygen atom in the C102 molecule was found to be 
D0(O-CIO) = 55 �9 2 kcal/mole. Negative ions (NI) in the mass spectrum of C102 were not investigated. No one 
has previously investigated the ionization of CIO2F molecules. 

We have investigated the formation of PI and I~TI in the m as s spectrum of CIO 2 F, and NI in the mass spec- 

trum of CIO2, to obtain new data and refine existing data on the thermochemical characteristics of these mole- 
cules. Simultaneously, we measured the appearance potentials (AP) of P! in the mass spectrum of Ci02o The 
kinetic energies (E k) of most of the PI and NI were measured. 

E X P E R I M E  NTA L 

The apparatus and measurement procedure were described in [2]. We obtained CIO 2 by heating at 60~ 
a wetted mixture of KCIO 3 and H2C2H 4 �9 2H20; it was freed of CO 2 and kept in a glass capsule, located in a 
Dewar flask with dry ice. 

The mass spectrum of PI, corresponding to the initial admission of CIO 2 into the mass spectrometer, 

confeined mainly O +, 02 +, CI +, and Cl~ ions; C102 ~ and CIO § ions were absent. It seems that the presence of 
oxygen and chlorine ions in the mass spectrum is due to decomposition of C102 on the inner surface of the 
components of the mass spectrometer and admission system. We were able to greatly reduce the degree of 

decomposition of CiO 2 by prolonged heating of the admission system and analyzer tube at 300-400~ in the 
presence of argon, followed by direct heating of this oxide. The moment when the intensity of the Cl 2 ion peak 
(m/q - 70) was ~1% of that of the CIO 2 ion (m/q = 67) was taken as the end of passivation. During recording 
of the ior~ization efficiency curves (IEC) and the curves of the ion distribution with respect to Ek, the compo- 
nents of the ion source and the analyzer tube of the mass spectrometer were additionally- cooled with liquid N 2. 

As the source of CIO2F ions we used its complex with BF 3 - tetrafluoroborate chloride CI02+BF~. The 

salt was kept in a quartz capsule at-78~ The vapor pressure of CI02F and BF 3 above the salt at'-'20 ~ is 
225 torr. The IR spectrum of the gas exhibits bands of C102F and BF 3. 

Like CIF 3 [3], CIO2F actively reacts with the unpassivated surface of the components of the admission 
system and the mass spectrometer. As a consequence the mass spectrum of the PI is represented mainly by 

CIO3 F+, CIO~, SiFt, CI~, CiO2 +, CiO +, HCI +, CI +, O2 +, HF +, and F + ions. It is probable that besides halo- 
genation of the surface of the components and of the substances adsorbed on it, we observe decomposition of 
CIO2F; this is indicated by the high intensity of the 02+ ions. Simultaneously, the mass spectrum displays BF +, 
BF~, and BF + ions as a result of ionization of BF 3. To economize on CI02F, the surface was passivated with 
CIF 3 by the procedure in [3]. This measure was justified, because the molecular ion CIO2F + was detected 
directly when we introduced a mixture of CI 0 2 F and B F 3 into the p as sir ate d m as s speetrometer. The CIO3F+ and 
CIO~ ions disappeared from the mass spectrum, and the intensities of the other accompanying ions were 
sharply reduced. It was found that at the moment of replacement of CIF 3 in the admission system by a mix- 
ture of C102F and BF3, the mass spectrum displayed CIF +, CIF~, and CIF + ions. When the gas in the admis- 
sion system was replaced thrice, these ions disappeared altogether from the mass spectrum; this is attrib- 
utable to adsorption of CIF 3 on the surface of the components of the admission system and the mass spectro- 
meter at the moment of passivation, followed by its desorption when the gas was changed. The distinguishing 
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T A B L E  1. R e l a t i v e  I n t e n s i t i e s ,  A p p e a r a n c e  P o t e n t i a l s  (AP),  and  

K ine t i c  E n e r g i e s  (E k) of  P o s i t i v e  and N e g a t i v e  Ions  in  the M a s s  
S p e c t r u m  of C102" 

m/q 

72 
70 
69 
67 
53 
5i 
44 
38 
37 
36 
35 
32 
28 
53 
5t 
37 
35 
32 
i6 
t6 

Ion 

Clz + 
C12+ 
CI02 + 
C102 + 

Data of Fisher [i] 

relative in- 
tensity AP, eV 

32,0 
100 10,7• 

Authors' data 

relative in- 
tensity AP. eV 

0,6 
1,0 

33,0 
t00 10,77-+0,10 

Ek, eV 

0,032+-0,004 
CIO+ 
CIO + 
C02+ 
HCI+ 
C1 + 
HCI+ 
CI + 
Oz+ 

Nz+; CO + 
C10- 
CIO - 
CI- 
Ci- 
02- 
Ol- 
Oil- 

10A 
31,3 
t0,4 
0,5 
0,6 
t,5 
t,9 
2,t 
4,t 

i3,5+-0,t 
16,0 
48,2 
t4,2 
t,2 
3,2 
3,8 
9,5 
7,t 
7,0 

32,5 
100 
t3,2 
40,6 
t,1 

t,1 

t3,55+-0,08 

0,27-+0,07 

0,23• 
0,00-+0,03 

3,75+-0,07 

0,043+-0,006 

0,059• 

0,020• 

*The mass spectrum of PI corresponds to 70 V of ionizing potential. The NI current 
intensity was measured at the IEC maximum. 

f e a t u r e  of the m a s s  s p e c t r u m  of  a m i x t u r e  of C102F and B F  3 is  a c o n s t a n t  change  in  the  C1 + ion  c u r r e n t  i n -  
t e n s i t y .  In  the  c a s e  of l i qu id  N 2 c o o l i n g  of the m a s s - s p e c t r o m e t e r  a n a l y z e r  tube and the ion  s o u r c e  c o m p o -  
n e n t s ,  a t  the beg inn ing  of a d m i s s i o n  of  a m i x t u r e  of C102F and  BF3,  the m a s s  s p e c t r u m  does  not  e x h i b i t  CI~ 
i o n s ,  but  a f t e r  30 m i n  the CI~ ion  c u r r e n t  i n t e n s i t y  b e c o m e s  s u f f i c i e n t  to  m a s k  the CIOF  + ion,  c o i n c i d i n g  in  
m a s s  w i t h  the CI~ ion  ( m / q  = 70 and 72). Th is  m e a n s  tha t  we  w e r e  unab le  to m e a s u r e  the A P  of  the C I O F  + ion.  

DISCUSSION OF RESULTS 

Chlorine Dioxide. Table 1 gives the relative intensities, the AP, and the E k of the ions in the mass 
spectrum of CIO 2. Figures 1-3 show the IEC, PI, and NI. Our data for the PI agree completely with those in 
[1]. Using photoelectron spectroscopy, Bulgin et al. [4] found that the first vertical IP of the CIO molecule 
is 11.01 • 0.01 eV. The combination of this value of the IP(CIO)with our measured values of AP(CIO +) and 
E k of the ionization products in the process 

ClO~ + e ~  ClO+ + 0 + 2e  (1) 

g i v e s ,  f o r t h e  u p p e r  l i m i t  of the  bond e n e r g y  of the  f i r s t  o x y g e n  a t o m  in the C102 m o l e c u l e ,  the  v a l u e  D0(O-  
C10) = 2.40 • 0.08 eV o r  55.3 • 1.9 k c a l  / m o l e .  This  v a l u e  a g r e e s  w i t h  tha t  g i v e n  in  a r e f e r e n c e  w o r k  [5] 
(57.6 • 1.5 k c a l  / mo le ) .  

F i s h e r  [1] noted  d i s t i n g u i s h i n g  f e a t u r e s  in  the  IEC of the C102 + ion.  We a l s o  o b s e r v e d  c o m p l e x i t i e s  in  
the  IEC of th i s  ion ,  m a n i f e s t e d  in  the  a b s e n c e  of a l i n e a r  s e c t o r  o f  the  c u r v e  f r o m  the A P  up to  14.5 eV. Such  
b e h a v i o r  of the IEC c a n n o t  be a t t r i b u t e d  to the  e l e c t r o n  e n e r g y  d i s t r i b u t i o n .  Th is  p h e n o m e n o n  r e m a i n s  ob -  

s c u r e .  

In the mass spectrum of the NI the most intense ion CIO- is formed from the CIO 2 molecule in the pro- 

cess 

C10~ + ~--+ CIO- + O (2) 

C a l c u l a t i o n  of  the e l e c t r o n  a f f in i ty  (EA) of the  C10 m o l e c u l e ,  t ak ing  a c c o u n t  of  the  m e a s u r e d  A P ( C 1 0 - )  and  E k 
of  the  i o n i z a t i o n  p r o d u c t s  and  the c a l c u l a t e d  va lue  of D0(O-C10)  = 2.40 • 0.08 eV,  z i v e s  the va lue  EA(C10) -> 
2.35 • 0.12 eV o r  54.2 • 2,8 k c a l / m o l e .  A c c o r d i n g  to  [5], D 0 ( O - C I O )  = 2.91 eV. I.t  [5] the e s t i m a t e d  va lue  
of  the  h e a t  of  h y d r a t i o n  of  the  C 1 0 -  ion  w a s  u s e d  and  t h e r e f o r e  the r e s u l t  is  a n  e s t i m a t e .  

D u r i n g  r e s o n a n c e  c a p t u r e  of  a n  e l e c t r o n  by the C103F m o l e c u l e ,  D i b e l e r  e t  a l .  [6] o b t a i n e d  t h r e e  v a l u e s  
fo r  A P ( C 1 0 - ) :  2 .4  • 0.3,  4.6 • 0.3,  and  8.5 • 0.3 eV. In our  op in ion ,  t h e p r o c e s s e s  of f o r m a t i o n  o f t h e  C 1 0 - i o n  
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Fig. 1. Ionizat ion efficiency curves  of C102 with fo rmat ion  of positive ions: 1) C102+; 2) C10+; 3) 
Ar  +. Here and below the ion cu r r en t  is given in a r b i t r a r y  units. The middle scale  of absc i s sas  
r e f e r s  to curve 2, the lower one to curve 3. 

Fig. 2. Ionizat ion efficiency curves  of C102 with fo rmat ion  of negative ions: 1) SF~; 2) 02-; 3) C10-; 
4) SF~. 

from the CIO3F molecule, postulated in [6], are doubtful. The difference in the first two values of the AP of 
CIO- agrees with the bond energy of the atoms in the OF molecule [5]; therefore, it is preferable to assign 
the first two potentials to the processes 

CIOaF + e--> ClO- § 0 + OF (3) 

C[03F -5 e -+  CIO- -5 20 + F (4) 

The third value of AP(C10-)  possibly cor responds  to a p rocess  with a high value of the sum of the excitation 
energies  and the E k of the ionization products .  Calculation of EA(C10) f rom the equation of the energy balance 
co r respond ing  to process  (4), using the data of [5] and the value AHf298(C102F) = - 5 . 4 0  �9 0.24 k c a l / m o l e  [7], 
gives the value EA(CIO) -> 2.6 • 0.3 eV. This value agrees  with the one we obtained. 

Like the C10- ion, the 02- ion of the C102 molecule is uniquely formed by the scheme 

CIO~ -{- -g ~ 0~- -5 C1 (5) 

Taking account  of the the rmochemica i  data in [5], the calculated AP(O2-) in process  (5) is - 0 . 2 8  • 0.07 eV. 
The existence of the 02- ion in the mass  spec t rum of CI(:I 2 indicates the presence  of an exc i t a t i onene rgyof the  
ionization products in p rocess  (5), equal to 0.24 ~ 0.09 eV. 

The IEC of the O- ion exhibits two peaks. Owing to the low rela t ive  intensity of the f i r s t  peak, the or igin  
of the curve is es t imated  as 1 eV. Linear  extrapolat ion (see Fig. 3) gives the value of 3.75 �9 0.08 eV for 
AP(O-) .  This value ag rees  c lose ly  with the calculated value 3.78 • 0.06 eV, obtained by taldng account  of the 
the rmochemica l  cha r ac t e r i s t i c s  [5], if we a s sume  that the O- ion is formed in the process  

ClOz -5 ~ - +  O- -5 0 -5 CI (6) 

Similar  calculat ion of AP(O-) in the process  

CIO 2 -5 "~ "-~ O- + CIO (7) 

gives the value 1.02 • 0.06 eV. Our es t imated value of AP(O-) ,  cor responding  to the IEC origin,  coincides 
with the calculated value. We can therefore  a s s e r t  that format ion  of the O- ion in p rocesses  (6) and (7) is pos-  
s ible ,  but the probabil i ty of format ion  of this ion in (6) is higher.  

Fo rma t ion  of the C1- ion f rom the C102 molecule is a lso possible in the two p rocesses  

CIO~ -5 e" "-*" C1- -5 0 2 (8) 

CIO~ -5 ~* -+ C1- -5 20 (9) 
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F ig .  3. I o n i z a t i o n  e f f i c i e n c y  c u r v e s  of  CIO 2 w i t h  f o r m a t i o n  of nega t ive  ions :  1) SF~;  2) O- .  

F ig .  4. I o n i z a t i o n  e f f i c i e n c y  c u r v e s  of  C102F w i t h  f o r m a t i o n  of p o s i t i v e  ions :  1) Xe+; 2) C102F+; 3) 
C102+; 4) C10+; 5) A r  +. The  m i d d l e  a x i s  of a b s c i s s a s  r e f e r s  to  c u r v e  3, the l o w e r  one to c u r v e s  4 and 
5. 

T A B L E  2. R e l a t i v e  I n t e n s i t i e s ,  A p p e a r a n c e  P o t e n t i a l s ,  
and  K i n e t i c  E n e r g i e s  of  P o s i t i v e  Ions  in  the M a s s  S p e c -  
t r u m  of  C102F 

Relative in- 
m/q Ion tensity ao, cV E k, eV 

88 
86 
74 
72 
70 
69 
68 
67 

53 
51 

49 
48 
44 
38 
37 
36 
35 
32 
30 
29 
28 

CI02F+ 
C10~F+ 

C12+ 
CI~+; C10F+ 
CI~+; CIOF+ 

CI02+ 
BF~ + 

BF~+; C102 + 

t,5 

,<O,Ot 
4 , t  

tt,9 
33,0 

6,0 
t00 

12,4t• 

11,1~0,3 
1335• 

0,021:e0,00~ 

0,0i5• 

C10+ 
C10 + 

BF2+ 
B F 2 +  
CO~+ 
HCI+ 

, CI+ 
HCI+ 
CI+, 
Oz + 
BF+ 
BF+ 

N2+; CO + 

4,2 
12,8 

32,8 
7,3 
3,6 
2,4 
0,4 
7,4 
t,4 
3,0 
0,06 
%01 
0,6, 

13,41-+0,08 
t6,07• 

12,16• 

0,04t• 

0,0t4• 

The AP(C1- )  in  t h e s e  p r o c e s s e s ,  c a l c u l a t e d  f r o m  t h e r m o c h e m i c a l  c h a r a c t e r i s t i c s  [5], a r e - 3 . 4 8  �9 0.06 and 
1.62 + 0.06 eV,  r e s p e c t i v e l y .  C o m p a r i s o n  of  the c a l c u l a t e d  v a l u e s  w i t h  A P ( C I - )  = 0.23 • 0.07 eV e x c l u d e s  p r o -  
c e s s  (9) f r o m  the e x a m i n a t i o n .  P r o c e s s  (8) i s  p o s s i b l e  w h e n  the s u m  of E k and  the e x c i t a t i o n  e n e r g y  of  the  
i o n i z a t i o n  p r o d u c t s  is  3.71 �9 0.09 eV. I t  is  m o r e  p r o b a b l e  tha t  the C1- ion  is  f o r m e d  d u r i n g  i o n i z a t i o n  of the 
m o l e c u l e s  of s o m e  a c c o m p a n y i n g  g a s e o u s  c h l o r i d e .  

C h l o r y l  F l u o r i d e .  T a b l e s  2 and  3 g ive  the A P ,  E k ,  and  r e l a t i v e  i n t e n s i t i e s  of the  P I  and NI in  the  m a s s  
s p e c t r u m  of  C102F. T a b l e  2 i n c l u d e s  the  m a s s  s p e c t r a  of  B F  3 and o t h e r  a c c o m p a n y i n g  g a s e s .  F i g u r e s  4 and 5 
g ive  the  I E C  of  m o s t  of  the r e c o r d e d  ions  i n t h e r a a s s  s p e c t r u m  of CIO2F. 

Dudin  e t  a l .  [8] showed  tha t  the  s y s t e m a t i c  o v e r e s t i m a t e  of the  A P  in  the e l e c t r o n  i m p a c t  (EI) me thod  in 
c o m p a r i s o n  w i t h  the  p h o t o i o n i z a t i o n  m e t h o d  i s  l e s s  than  0.1 eV. In  th i s  c o n n e c t i o n  the m e a s u r e d  A P  of the  
C102F + i o n  c o r r e s p o n d s  to the u p p e r  l i m i t  of the a d i a b a t i c  I P  of  the C102F m o l e c u l e  and is  12.41 • 0.10 eV. 

The  o r i g i n  of  the  I E C  of the C10~ ion  c o r r e s p o n d s  to 11.1 =~ 0.3 eV. The  IEC has  a b r e a k  a t  13.15 + 0.08 
eV. W i t h i n  the  l i m i t s  of r e p r o d u c i b i l i t y  of  the r e s u l t s  the f i r s t  va lue  c o i n c i d e s  w i t h  IP(C1C~) (see  Tab le  1). 
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TABLE 3. Relative Intensities, Appearance Po- 
tentiaIs, and Kinetic Energies of Negative Ions 

in the Mass Spectrum of CIO2F 

Relative in- ] 
m/q Ion ! tensity AP, eV g k, eV 

72 CIOF- t0,8 
70 C1OF- 3 2 , t  0,884-0,t2 0,050• 
69 CIO'~I 

CI02II 
67 clo~i 

56 
54 
53 

5i 

37 
35 

ClF- 
C1F- 
cloi- 
cloz~ 
clo~ 
clo7~ 
C1- 
C1- 

3,8 
6,2 

tt,6 
i8,5 
t0,4 
32,6 
4,8 

32,3 
t5,2 

100 
i0,0 
31,5 

0,66• 
3,50~:0flt 

0,33-+0,10 
3,53m0,i0 

0,040• 
0,043-+0,012 

0,0384.0,0t i 
0,061:~0,010 

i0 
2OO 

2 

~50 

100 

50 

fl ! 

/ 

\ 

. n 

J g 5 V, volts 

Fig. 5. Ionization efficiency curves of CIO2F 
with formation of negative ions: I) SF~'; 2) CIO-; 
3) CIOF-; 4) CIO~. 

This may indicate that CIO2F reacts with the surface of the components of the mass spectrometer, leading to 
formation of CIO 2. The break on the IEC is most likely due to formation of the CIO2 + ion in the process 

C10~F + e--~ C102 + + F + 2~ (10) 

and is manifested more  s t rongly in the case of liquid N 2 cooling of the components of the ion source  and m a s s -  
s p e c t r o m e t e r  ana Iyze r  chamber ,  owing to the dec rease  in the intensity of the initial s ec to r  of the IEC. This is 
fu r ther  proof  that the AP(CIO2 +) of p rocess  (10) is 13.15 • 0.08 eV. Taking account  of the measured  E k of the 
ionization products  of the C10~F and CIO 2 molecules ,  the difference in AP(C102 +) and IP(C102) gives for the 
bond energy of the fluorine a tom in the CIO2F molecule the value D 0 ( F - C I O  2) = 2.38 • 0.13 eV or 54.9 • 3.0 
kcal / mole. 

F r o m  the viewpoints of s t ruc tu re  and behavior  in re Ia t ion  to cooling with liquid N2, the IEC of the CIO + 
ion is analogous to that of the C102 + ion. Within the l imits  of the exper imenta l  e r r o r  the origin of tile XEC, c o r -  
responding to 13.41 • 0.08 eV, coincides with the AP  of the C10 + ion f r o m  the CIO 2 molecule (Table 1); this 
is additional proof of the presence  of CIO 2 in the reg ion  of the ionization chamber .  We ass ign  the break  on the 
IEC to the p rocess  

CI02F + ~---~ C10 + + 0 + P + 2~ (11) 

Taking account  of the E k of the ionization products in p rocess  (11), the difference in AP(C10 +) = 16.07 
0.06 and IP(CIO) = 11.01 • 0.01 eV [4] gives for the energy of detachment  of fluorine and oxygen atoms the value 
D0(O, F - C 1 0 )  = 5.00 • 0.06 eV or  115.3 • 1.4 k c a l / m o l e .  In this case  the bond energy of the f i r s t  oxygen a tom 

0 
in C102F is 2.62 • 0.14 eV or  60.4 • 3.2 k c a l / m o l e .  Taking account  of [5], caiculat ion of the AHf0(CIO2F) 
f r o m  p rocesses  (10) and (11) leads to the values - 1 0 . 8  �9 3.4 a n d - 1 3 . 4  �9 1.5 k c a l / m o l e ,  respect ive ly ;  the 
mean value is - 1 2 . 1  • 1.4 k c a l / m o l e ,  agree ing  with the value AH}298(CIO2F) = - 8 . 1  • 12.5 k c a l / m o l e ,  ob- 
tained by the the rmochemica l  method [9]. 

The IEC of the C1OF- ion exhibits another  peak, cor responding  to dissociat ive capture of an e lec t ron  
by the CIO2F molecule wi thAP(C1OF-)  = 0.88 • 0.12 eV. The C1OF- ion can be formed f r o m  the C102F mole -  
cule only by the scheme 

C1QF + e --~ CIOF- -r O (12) 

Bear ing in mind the above-ca lcu la ted  value of the bond energy D0(CIOF-O) and the measured  AP  and E k of the 
ionization products  in p rocess  (12), we obtain EA(C1OF) = 2.00 + 0.19 eV or  46.1 �9 4.4 k c a l / m o l e .  F u r t h e r -  
more ,  the values obtained above for AH}0(CIO2F) and D0(C1OF-O) permi t  ca lcula t ion of the heat of :formation 
of the CIOF molecule:  AH}0(C1OF) = - 2 9 . 8  • 3.5 k c a l / m o l e .  In the calculat ion we used the data of [5]. 

The IEC of the C10~ ion displays two resonance  peaks. Clear ly ,  there a re  two ways in which the C10~ 
ion can be formed f r o m  the CIO2F molecule,  the ionization products  having different  excited s ta tes .  In that 
case  we naturalIy ass ign  the lower value AP(C102-) = 0.66 • 0.09 eV to the ionization p rocess  

C1QF + e--~ C1Q- + F (13) 
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with the low value of the excitation energy of the ionization products. Calculation of the electron affinity from 
the measured AP and E k of the ionization products in process (13), taking account of the above-calculated 
bond energy D0(F-CIO2) , gives the value EA(CIO 2) -> 1.77 • 0.16 eV or 40.8 + 3.7 kcal/molc. The literature 
does not give the exact value of the EA of the CIO 2 molecule. The value given in [5], 3.43 eV, is a distortion 
of the data of Weiss [10], who gives the value 2.8 eV. The value EA(CIO 2) = 2.8 eV, taken by the authors of 
[5] from [10], was erroneously attributed to the El method. In the calculation of EA(ClO2) , Weiss [10] used the 
estimated heat of hydration of the CIO 2- ion. Without exact data on the heat of hydration of the CIO 2- ion, we 
must regard the value of 2.8 eV for EA(CIO 2) as an estimate. Zolotukhin et al. [11] measured the thermal 
effect of the reaction 

CIO~ soln + -$-+ ClO~soln (14) 

AH298 = 25.71 kcal/mole. However, owing to the absence of data on the heats of hydration of the CIO 2- ion and 
the CIO 2 molecule we cannot use this value for calculating the electron affinity of CIO 2. For subsequent use, 
we recommend the value 1.80 • 0.16 eV as the value of EA(CIO2). 

The IEC of the CiO- ion also exhibited two peaks corresponding to two processes of its formation. The 
AP and E k of the ion, determined from the first peak, are practically the same as those of the CIO- ion formed 
during resonance capture of an electron by the CIO 2 molecule. Above, for the case of the AP of CIO + and CIO2 + 
ions we showed that the CIO2F investigated contained CIO 2 as an impurity. The coincidence of the AP(CIO-) 
here and for CIO 2 is also attributable to the presence of CIO 2 in the gas. In that case the second AP of the 
CIO- ion, AP(CIO-) = 3.53 + 0.10 eV, very probably belongs to the capture of an electron by the ClO2F mole- 
cule. There are two possible routes of formation of the CIO- ion from a CIO2F molecule 

CI02F + ~-'+ CIO- + OF (15) 

CI02F + ~--~- ClO- + 0 + F (16) 

Calculat ion of the e l ec t ron  affinity of the C10 molecule  by (15) and (16) gives the values  EA(C10) = - 0 . 6 9  • 0.25 
and 1.53 • 0.14 eV, r e spec t ive ly .  The f i r s t  of the negat ive values indicates  that there  is no poss ibi l i ty  of f o r -  
mat ion of the C10- ion f r o m  a C102F molecule  by Eq. (15). The second value has the meaning of the lower  
l imi t  of the EA of the C10 molecule .  T h e r e f o r e ,  of the two above-ca lcu la t ed  values of the e l ec t ron  affinity of 
the C10 molecule  we r e c o m m e n d  the value 2.35 • 0.12 eV for subsequent  use.  

At p re sen t  the m e a s u r e d  value of AP(C1-) in the mass  s p e c t r u m  of C102F cannot  be ass igned  to any p a r -  
t i cu la r  p roce s s  of fo rma t ion  of the C1- ion. 

CONCLUSIONS 

I. Using the electron-impact method the authors have investigated the ionization of CIO 2 and CIO2F 
molecules with formation of positive and negative ions~ 

2. They have calculated the energies of the F-CIO2, O, F-CIO, and O-CIOF bonds, the heats of for- 
mation of CIO2F and CIOF, and the lower limits of the electron affinity of CIO, CIO2, and CIOF molecules. 
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