
IODINATION. PART IV. STUDIES ON THE PHOTO
IODINATION OF DIFFERENT UNSATURATED 

ORGANIC COMPOUNDS IN LIGHT OF 
DIFFERENT FREQUENCIES IN 

NON-POLAR SOLVENTS. 

BY S. K. BHATTACHAB.YYA. 

Photochemical iodination of phenylacetylene, dicyclopentadiene, dimethylace
tylene dkarboxy1ate, B-an1ylene and phenylpropioHc acid in 546, 436 and 366p,. in 
solutions of Cl!l has been described. The reaction is unimolecular with respect to iodine. 
The rate of reaction has a small temperature coefficient 'fhe qaantam efficiency of the 
~action bas been wprked oat to be high in the case of phenylacetylene and dicyc.lopenta
diene but small in other cases. 

Instan~es of photochemical iodination in non-polar solvents are rarely 
met with in literature. A short note on the photochemical formation of 
ethylene iodide in red light in solution of carbon tetrachloride published 
by De, Right and Wiig l]. Amn. Chem. Soc., 1936, 88, 6g3), the photo
chemical decomposition of ethylene iodide studied by Schumacher and 
co-workers (Z. physikal. Chem., 1930, B 11, 45 ; 1931, B 12, 348), the photo
chemical iodination of b11tene, propylene and ethylene at very low tempera
ture in 644, 546 and 436 p.p. in solutions of chloroform a.IId carbon 
tetrachloride studied by Forbes and Nelson (]. AmeT. Chem., Soc., 1936, 58, 
182; 1937, 89, 693} and the vapour phase photoreaction between c)·clopropane 
and iodine at temperature a range of r8o 0 ·2J0°, studied by Ogg and Priest 
1]. Che·m. Phj.•s., 1939, 7, 736j, are the only instances known. All these 
authors found that the reaction in light was simple and proceeded 
by a chain reaction started by iodine atoms formt-d by absorption 
of light. 

In this part the results of investigations made on the photochemical 
iodination of phenylacetylene, dic:Yclopentadiene, dimethylacetylene dicar
boxylate, P-amylene and phenylpropiolic acid in 546, 436 and 366~p. 
in soluti011s of c:arbon tetrachloride have been described. It is to be pointed 
out here that the above reactions are reversible and do not proc:eed to 
completion except the photoreaction between iodine and pheoyJacetylrne in 
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solution of carbon tetrachloride v. hich goes almost to completion. The 
reactions may be represented accordi11g to the follo~"i11g equations:-

J:. CoHo+!~ ----"' CaHait ........-
Pbenylacetylene. Phenyldi -iodoetbylene. 

2. C,.Hu.+I. ________:,. C,oH,,.I. .._.-

Dicydopentadie.ne. Di£yclopentadiene di-iodide. 

3· C 0 H 10 +Ia - > CoH10Ia 

P.An•yleJle. 8-Amylene di-iodide. 

4- C 9Ha02 +I, ----=>. c.H.o.r. ~ 

Phenylpropiolic acid. Di-iodocinnamic acid 

5- c.H.o4 +I, ~ c.H.o.r. 

Dimetbylacetylene dir.ar- Dimethyl di-iodoetbylene dicar-
hoxylatP.. boxy late. 

Ex p li:R I M EN T A L. 

The light source was a quartz·mercury point-o-lite lamp run at 2"1 

amperes f1·om a battery of 30 volts. Parallel beams of light were obtained 
by using quartz convex lenses of diiTerent iocalleugths. Monochromatic 
radiations of 546, 436 and 366f~l' werE' obtained by usiJJg as filters, a dilnte 
solutioJJ of copper sulphate (2%) in combination with the corresponding 
.,Schott and Gen" moJJoclJromatic filters. 

The reaction cell (4 x 4 x o·s c.c. or 4 x 4 x o"3 c.c.) made of glass plates 
fused into one another with a stopper at the top was placed inside a double 
jacketted metal box witl1 a window in front. The temperature of the box 
was kept constant by circulatiJJg, with the aid of a pump, water through 
the annular space oi the box. 

Reagenls.-Merck's extra pure carbon tetrachloride and iodine 
were purified as in l 1art I of the series (/. Indian Ch_em. Soc. 1:941, 

iS, 171). B. D. H. purest phenylacetylene and ..8-amylene, further 
purified by distillation, aJJd B.D.H. purest pbenylpropiolic acid, further 
purified by crystallisatioD, were used. Light's dicyclopentadieue 
and Kahlbaum's dimethylacetylene dicarboxylate were used after 
distillation in vacuum. It may be mentioned here that dic:vcZo
pentadiene in contact with air forms peroxides (Schulze, ]. AmM. 

Chem. Soc., 1934, 86, 1552l which affect the kinetic measurem~mts • 
.S-Amylene also forms peroxides in coJJtact wit11 air. So fresh solutiODs 



IODINATION 

were prepared with freshly distilled acce1>tors after every 2 days so that no 
appreciable amount of'peroxides were formed to vitiate our results. 

11-leasureme•il of Intensity.-The intensity of incident radiation was 
measured by means of a Molt galvanometer and a Moll tbennopile, calibrated 
by means of a standard lamp supplied by the "Bureau of Standards'". 'l'he 
energy of absorbed radiation was calculated according to the equation, 

I .. .,.. =Io x (r-Io- e.c.d) 

where e=molecular extinction coefficie.at, 
c=concentration of iodine in gram mols per litre, and 
d = thickness of the reaction celi in em. 

The values of " at difJerent wave-lengths were found experimentaliy by 
intensity measurements in the following way. The deB.ections in the 
galvanometer were noted, first of all, with the solvent (CCI.) alone and 
secondly with iodine solution in CCI. of known concentration. The 
molecular extinction coefficient (e) of iodine in CCI. was then calculated 
according to the equation, 

where t: and d have their usual significance as mentioned before. Io and I, 
are the incident and transmitted radiaHons measured. The values of" for 
different wave-lengths (A), e.g., 546, 436 and 366pp are recorded in Table I. 

366 
8"9 

TABLE I. 

546 
723"5 

Detenninalion of tlze Velocity of Reaction.-Tbe velocity of reaction 
was detenniucd by taking out 1"13 c.c. of the reaction mixture in a micro
pipette and titrating iodon1etrically with o"oJN-thiosulphate solution by 
meaus of a microburette. 

The reactions were done at temperatures between 24° and 40°. The 
concentrations of iodine and the acceptor were so chose.a that no measurable 
dark reactwn was observed during the period of investigation. Dicyclo
pentadiene forms a precipitate with iodine solution having concentrations 
greater than o·ozM _and so the compositions of the reaction mixtures were 
so chosen that the concentration of iodine was always far less than o"o2llf. 
Iodine reacts with /3-amylene even in the dark when the concentrations of 
the former are high. The thermal reaction was discussed in Parts I and 
II ("Vids pp. 245, 253). 
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The experimental data are recorded in Tables II to XXl. The values 
of k.,. which are recorded, have been derived from the simple monomolecul&r 
equation, 

where a, is the initial concentration of iodine in gram mols per litre and x, 
the concentration of the iodo .product in gram mols per litre, formed in 
time t seconds. In other words, the reactions are all unimolecular with 
respect to iodine. But the quantity k 8 is not a constant, but depends on 
(labo.l ) and [A]. It is thus only a quantity to be calculated which is 
perhaps convenient to handle but it is not the velocity constant. 

The values of re. were found to diminish very sUghtly with time. 
This may be due to two causes, ·;:iz., (I) there·is a photostationary state, 
the iodo product formed gives a reverse reaction and (2) with the disappear
ance of iodine the absorbed energy for the same incident intensity continually 
diminishes. This happens only in 436p,_;. and 366pp where • is very small. 

The absorbed energy may be consideretl to be practically constant and 
the iodo product formed may be regarded as negligible when the concentra
tions of iodine does not change by more than 10 to :rs%. Hence values 
of k 8 as measured above may be regarded as derived under conditions of 
constant light absorption and negligible amount of iodo product formed. 

In the sixth vertical column of Tables II to VI, are given the values of 
ke and in the 7th column are given the values of k 6 /laba.t It will be seen 
from thesa tables that k.,/Iaba} have always got the same \'alue for the same 
monochromatic radiatio11, but with increase in the magnitude of the quantum 
absorbed by iodine, the values of k 8 /Iabo·t increase. 

R :&; s u L T s. 

Effect of -var:yi7lg the Concentration of lo•iit~e. 

The notations used in the followJng tables a:re given below : 

6 =temperature. 
d=thickness of the reaction cell in em. 
A= wave-length. 

a,b=initial concentrations of iodine and tbe acceptor respectively in gram 
mols per litr.e. 

Ie=intensny of incident radiation in ergs per sq. em. per sec. 
I ..... =number of quanta absorbed by iodine per c.c. per sec. 

"Y =quantum efliciency. 
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T.tm.a n. 
Acceptor= Pbenylacetylene. 8=.:t40· d=o·s em. 

J\. a. b. 1.,. labtt. • xo- 1 '~. "'• x Jo• .. ke "I0,./1!.,._ ,. 
366,.,. o·oosM o•osM 67<}'2 12'54 4'3 T2l'S 104'0 

0'0.1 63'.s8 10 :r u6'7 248'8 

o·oos o·z 12'54 8'7 2458 21'0'"2 

436 o·oos o'o.; sr·o 4'o:r 2'3 ns·s 174'7 
o'0238 .. IJ'74 4'3 u6·r 451 '4 
o'oo5 o·r .. 4'01 3'4 I72'5 2lio'7 

546 o·oog o·os •:ss·s :;6'q 4'2 +'3'0 29'9 
0'0225 .. 7~'2 

o"'OJ O'Jf 6'8 77'5- 53"6 

TABI.II: III. 

Acceptor= Dic;)·clopentadiene. 8=29°. d==o'3 em. 

a. f>. r ... lab•. ,. lo-'• .. "• x 1o•. "'•,. ro'"/l~ho. .,._ 
366 o•oosM o·osM 700'¢ lJ'l 6"3 l7'5 14'6 

o·oxs J'l'a n·o I7"8 26'2 

o•oos o·r lfJ"l .12"5 34"5 28·s 

436 o·oo.~ o'o5 :;61'53 62'3 10'0 12'7 4'9 
o'ors 167'2 I7'3 13'4 Sl'4 .. o·~.5 0'1 .. 62'3 :rg·s 24'7 9'5 

546 0'0049 o·os u1'rs 102'15 7'5 7'4 2'2 
0'0123 .. :ru•z 7'5 7'0 4'9 
0'0049 O'I %02'5 %2'7 12'5 3'7 

TAm.E IV. 
Acceptor= J3-amylene. 6=230. d...,o·s em. 

a. b. Io· lab.. "lo-••. k 8 "'10•. k."' zo'"n! ..... ,, 
366 o·oxM o·osM 709'6 as·s a·r 4'X 4'9 .. 0'02 .. 48'9 2'7 3'9 6'8 
436 o·or 0'05 goo•o 1:!10'3 3'3 3'0 J:'7 

0'0<1 2Z7'3 4':1 2'9 2'4 
546 o·or o·os :rSoo'o rooo·o 4'6 x·s 0'3 

c'oa a·6 

TABI.Jt v. 
Acceptor- PhenyJpropiolic acid. IJ-.30°, d=o'scm. 

a. b. 1;,. I abe. acso- 1 ' .. k 8 • ro•. k• x :ro••tt!.... ,_ 
3615 O'OlM O'OJM 147'1 5'4 5'4 :1'3 6":r 

o'OJll 15'4 8'9 2"3 ll'3 
436 o·o:r 0"03 3:U"5 44'? ;'o :c·ll o'q 

0"032 9817 10~9 I'I 2":1 
546 o'ol 0'03 86"5 48'r 6"1 0'9 o·s .. o·oa .. s·6 o·s X'4 
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TAm.£ VI. 

Acceptor=Dimethylacetylene dicarboxy1ate. 6'=3o". d==o"3 em. 

Jl. a. !'. Ia. lab11 .. lC .ro- 1 • .. h 0 lC 106 • k., >< • ., .. ,,:b~. 'Y· 
J66p}< o·aosgM O'l2SM 597'% XJ'2 3"3 O'Q 0'9 

o'OJJ9 69'6 s·x x·o 2'4 
436 0'0297 o'r6s Jo6"2 39'S 5"1 0'9 a·6 

o·o69s 6J"2 1'':1 0'9 4'S 
546 ooo63 o'I2S 119'0 lOS'S s·:a o·s 0'2 

o"01oll.';2 :U0'2 5"1 o·s 0"7 

Effect oj va-rying the Concentration of the Acceptor. 

TABLE VII. 

Acceptor=Phenylacetylene. 61=24°. d==o·s em. 

a. b. lo• Ia'&.. x xo-••. ke x :to• .. 'Y· 
366 o'oJJI.f o·o25M 679"2 24'6 3'3 81'':1 .. .. o·os 6"4 ~sa·9 

0'1 J:l'9 .:119,5'5 
o·:rs %7'3 429'6 

436 o'oxs o·o:as 51"0 %0'04 .:11'6 234"o 
o·os .. .. 3'7 336'3 
o·:r .. 5'3 484"5 

.546 " 0'033 138'46 76'9 3'8 45'5 .. o'o66 s·~: 6o'3 
0'%32 7'5 ss·, 

TAliLE VIII. 

Acceptor=Dic;yclopentadiene. 6=29°. d=o"3 em. 

b. 1.,. ldbs, JC 10- ... k 8 1 ><o•. ..,_ a. 

.. 

o':a5111 700'96 a6·:z 4'9 n·s 
o·os .. 9'3 lU'6 
o·x 

18'3 42 7 o·a .. .. 35"0 s:r·s o·oas j6f 53 n:;·s 7'3 3.7 
o·os 14'6 7'5 o·x 

29'0 J,S'u 
o'o1ti7 •:ar:rs 112'2 3'5 2'3 
()'OJJ 

5'6 3'7 o'o8J 
8'3 5·s 

oo1M 



lODINATION 268 

TABU: IX. 

Acceptor= ,8-amylene. 8=·24". d=o·s em. 

.-.. a . b. 1.,. r,...._,. ro-••. k. w .ro•. .,.. 
J66,.,. a'oJ:\1 o·oas2\f ;ng•6 25"8 t"l 2"5 

O"l 3'9 9'3 
o·:z s·o 18"9 

436 o'ozs 900'0 UO'J 1'7 0'9 
o·os 3'3 J;'7 
o·r 6'9 3'5 

546 o'025 sss·.~ 3:17"0 1"3 0'2 
o·os a·6 0"4 ..... 

" S'.'i f"O 

TABLE X. 

Acceptor= Pheoylpropiolic acid. 0=J0°. d=o·.r; em. 
a. b. lo .. l•h,. x :ro- 1 •. k 8 x l'n•. 1'· 

o·orM n'orl\1 T47"I 5"4 :r:·s a•o 
o·o2 3"4 a·s 
o"o4 7'5 8"4 

436 o·o:z: 3Il"5 44'7 s.·o o·; 
0"03 ;·o O"<J 

0''-'4 q,!; 1"3 
546 o·o1 so>·s 48"1 !!'.1 o'J 

o'Ol 4"1 o'· 
" 0'04 8'3 ••• 

TABJ,R XI. 

Acceptor=Dimt"']lylacetylene dicarboxylate. 6=30" d=o'3 em. 

Q. b. lo• lahff. )&' Jo- 1 
•. k 6 •.ro•. 7· 

3ti6 o·ous;u o·z:zs:U 5Q7'l 25'5 4'8 1'3 
,..:37!' Z4'4 3'9 

436 n·n152 o·nBas aaf'l·s t;g·g 3"2 0'4 
0'495 :IU'O 2'8 

['4li o·or2ft o·r:zs :tr9'n rrC'1·2 5"2 0"4 

0'375 16"0 :r·:a 

From Tahles VII to XI it appears that velocity coustaut varies nearly 
proportiouaUy with the concentration of the aC"Ceptor. 

4-13941" 
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ERect of 'VaryinR tile Intensit:y of Absorbed Radiation. 

'l'ABI.E XII. 

Acceptor= Phenylacetylene. 9=24°· d=o·s em. 
A. 4. b. I abo. x J:o- '". k 8 x :ro•. Ita" Jo10 /T!"". .,. 

366p.p. n·orM n'o.5M 24"6 6'4 r29"o •.s8"9 .. 12"3 4"5 u8"6 221"7 
436 0"0"1 o"os 7'33 3"1 U4"8 2,s6·o .. .. 2"44 x·s IJ:5"4 .WS"7 
546 o'or5 o"os 76'9 4'2 48"0 49"7 

29"o 2"7 49"6 83"7 

TABI.E XIII. 

A~ptor = Dicyclopentadiene. 9=290· d=o'3 CDl-

a. b. I abo. x J:o-• •. ke. x .1o• .. "• x xo'"/l~h •. ')'. 

366 o"9IM O"IM 26"2 J:8"3 35"7 42"3 .. 4"5 7"7 J6"2 IOJ"O 

4~6 o"o-r o'J: 96"3 25"0 25·5 IS 7 
J:0'7 8"3 25·5 47'2 

.546 0'0099 o·x 112'2 r2'8 xa·I' 68 .. .s6"x 9"3 12'4 9"9 

TABI,It XIV. 

Acceptor= ~-amylene. 9=240 . . d=o's ern. 

a. b. laba. JC Jn-z'l. ka><Jo6. k 0 "ro'"/1~"'- ")'. 

366 o·ozllf o·rM 25'S 3"9 9"5 g"J 

6"!; 2"1 g"l'\ 19"3 

4,16 0'01 n"I 120"3 6'9 6":1 3"5 

6"7 1"7 6"5 15"3 

546 o'or o•r 327"0 5'6 3"1 :t"O .. 24'1 r"5 3"1 3"8 

TABI,Ii; XV. 

Acceptor= Phenylpropiolic ilCid. 9=J0°, d=o·s em. 

a. b. labL xxo- 1 •~ k.. X 1:05 .. ke x xo•• /l!bo. '7· 

366 o·oxl\1 o"o3JI.Z 5"4 5"4 2"3 6"2 
2"2 3"9 2"6 T<' Q 

436 o·ox 0"03 44"7 7"0 1"0 ... ,_, 

.. XJ'9 3'8 •"o t 'l 

546 o"OI 0"03 48'• 6"o o"Q .,-s .. .. 24'0 4'2 o"9 ... 
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TABLE XVI. 

Acceptur=Dimetl1yla.eetyleue dicatboxylate. 61=3o". d=o"3 em. 

"· ... b. labs. X: to""' 1
• ko•:r:o". "• ,.roi•Jrl.. ,._ 

366/<JZ o·uusM <>"125!11 :IS'S 4'8 l"u 1'3 

12'7 J',<. 2'0 1'9 

.J36 ,;·oi,S u'J6S il9'9 6'9 o·s <>'!) 

.. .. 23'4 4"0 n"8 1"5 

546 U,~UI2fi u-12.5 ~to·2 5'.1 o·s <>'4 

~s·• J'7 u·.~ u·s 

Fa·om 'rabies Xll to XVI the: velocity cuustaut appears to be directly 
pro[lortional to the sqllat·e root of lhe intensity of absorbed radiatiuJI, 

Effect e~f Varyittg tl1s Temperature .• 

TABLE XVII. 

Ao:t:cptor= Pbenylacetylene. d=o·s em. 

II. tl. l>, 1,,. 
k 6 x to• 

lab~ • .r.o- 1 '!.., "· •=:.:4·· •=34·· 
J(7hp.p. o·u1ll/ u·osM 679'2 24"6 6"4 6·:; l'Ol 

436 sx·o 7"3 2'9 3'1 1'07 

546 u·cus ,,.,,66 x:;s·s ;6"9 s·r 5'7 J'J. 

1'.lm.~.: XVIII. 

A'-.-cet•tor= DicJ•clotlCntadient:. d=o'J t."fll. 

I\. a. b. '"· labf;.. • .to-''· 
k 6 "xo• --- ... 

l==:t~/. '""3\.1·. 

J66 uuJM u'rll-1 ;uu·g6 ~-2 rS·:; 18'3 x·o 
436 .. o·us 747'2 H7'S 14'6 I,';' a 1'04 

546 o'<J099 o·os 121'15 IJ2'2 7'4 8'4 l'IJ 

TABI.I.,: XIX 

_Ac:ceptor=f:l-amylene. d=o·s ctn. 

b. laba. w:ro-tt• 
k 8 •:ru,i 

.\. a:. Io• ... 
·-~M·· •=-34·. 

366 o·o:~M o·osl\1 ~-6 25"8 2'I 2'1 I"O 

436 .. .. goo·o 120'3 3"3 if4 I'OJ 

436 .. 43'3 24"I o·s o·g I'l:r 
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TABU: XX. 

Acceptor= Pbenylpropiolic acid. d=o"5 em. 

'11 111 :~~e zo• 
A. a. b. 1.,. latnr.. x lo-••. ------ .. 

11-24"· ·-34·· 
o'ulllf u"oJ!If 147"·1 .5"4 5"4 .5"4 >"u 

Jll".~ 44"7 ;·o 7"2 I"Oj .. .. M·s 48'r 6"r 6"6 l"nq 

1'Am,E XXI. 

Acceptor=Dimethylacetylene dkaJboxylatc. d= o·.; <.nl. 

k. x au"' 
A. a. b. 1 o· lab~o. x l.o- 1 •. ------ u. 

II=JO" ,_40. 
366 o'o323ll1 o·r:zslll .597"1 47'2 6"7 6"g 

436 o"urs:z o"•6s JIS's 69'9 6"g 7'3 
546 o·ou6 ()'126 ng·o no·:z s·:z s·s 

v=Temperature coefficient for zo0 rise. 

From Tables XVII to XXI we see that the temperature coefficient 
is nearly unity. 

Quantum EjficieiiC'JI o} if1e Process. 

Calculation of the quantum efficiency has uot much theoretical 
s;gnificance in these re-dctions, because the velocity observed is really due 
to reaction chains started by the iodine atoms which attaiu a definite 
value at the stationary state. However, the quantum efficiency has been 
calculated here oniy to have some idea of the mechanism of the reaction. 

A typical method of calculation is given below:--
At the beginning of the reaction we may take it that the reaction is 

s·epresented by the equation 
.6x=ko[I 11 ] .6t. 

The significance of this equation will be found from the discussion. 
'l'aking the concentration of phenylacetylene=o"r.M; the concentra

tion of iodine=o"oiJI.f and k 6 =6'8 x zo-4 , and A-=546pp., 

we get ~X 
- t:!.t =ko[I 11 ] =6"8 x Io-4- x o·oi x zo-3 mols per c.c. per sec. 

=6'8 x xo- 1 "'o'o1 1< 10-:1 1< 6'o6 1< zolil 3 mok•cttles of 
iodine per c.c. per sec. 

=41"2oH x zo 14 molecules of iodine per c.c. per sec. 



lODINA'.rlON 267 

Again, when the intensity of incident radiation= 138"5 ergs per SlJ· 

em. per sec. and the thickness of the cell=o"s em., the intensity of absorbed 
radiation= 277"0 ergs per c.c. per sec. 

Therefore, the numher of quanta absorbed by 1 c.c. of solution per lK:C· 

H . 41"2o8xro14 
ence ')'=quantum efficiency= --. ----- =53"6. 

76"g )( 1012 

All the other calculations are made in the same way. 

D IS C U S S I 0 N. 

The reactions have the following L'baracleristics .-

I. They are uninJOlecular with respect ·to iodine- Of course, it is 
quite wrong in photochemical reactions to search for velocity constants 
of the first, second or any order. The quantity kR whicb has been cal
culated according to the equation, 

is not a constant, but depends on I!t... and on [A]. It is thus only a 
quantity to be catenated which is perhaps convenient to l1andle but it is 
not the velocity constant. 

2. The quantity k 6 diminishes slightly with the progress of the 
reaction, and is directly proportional to the square root of the intensity of 
the absorbed radiation. It increases nearly proportionally witl1 the increase 
in the concentration of the acceptors. At 546 PI'• where the absorption of 
iodine is complete with very dilute solutions, k 6 is independent of the 
initial concentrations of iodine. At 436 and 3661J.p, where iodine bas weak 
absorption, kn increases with increasing concentration of iodine. In fact 

k 6 x rol!I/I!ba. remains always constant for a particular wave-length but 
increases with the increase in the magnitude of the quanta absorbed by 
iodine. 

The temperature coefficient is small, nearly unity. The quantmn 
efficiency is very high in the cuse of phenylacetylene and dicydopentadiene, 
but in other cases it is very small. 
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The exiJerimental data recorded above can be explained by the following 
addition reactions: 

I11 + hv= I+ I (i) 

1+1=12 (ii} 
I+ A =AI (ii;) 
AI= I+ A (iv) 
AI+I2 =AIIil +I (11) 

whet~ ..:\ n!IH-c!:iCuts the acceptor molecule. In th~sc reactions the concen
tration of iodine atoms per c.c. in the stationary state is given by thL': rc:iatiou 

[1]= (;s. r • .,._ )i 
where labs. =number of quanta absorbed by iodine per c.c_. per sec. Heuce 
the above mechanism given for 

k =- 2.. d[ls] = ks. kk·~·43 (k~.-~ • lobo. )Jl[A] 
R [Ig]" dt ~ 

= k'(I,.&sJ! [A] (a) 

The equation {a) agrees very well with the experimental observations 
recorded in Tables XII to XVI that k, varies directly as the square root 
of the energy of absorbed radiation. 

From equation (a) it also follows that /, 6 is directly propOrtional to 
the concentration of the acceptor, which has been approximately found 
to be the case. 

In conclusion the author takes this opportunity to offer his sinL-ert: 
thanks to Dr. ]. C. Ghosh D.Sc. for his suggestions and kind interest in 
the work. 
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