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Introauction 

The investiga tion of iodine trichloride as an electron 

acceptor s., stem for st ·b donors by ... . D. 1fr1itGk 0 r , J •• 

nbrose. and C. T. Hi c}rc.n hGs -r:ir ven very f u_:_ t .11 • In order 

to co~plete the investigcttion of the iodine trichloride 

acce tor system, an inv'"'sti-_-btion \ ith . e k d n rs Wes 

undertaken. T·is studr W3S to Je atte.· te t_rou~ a 

s ectro _ otonetric invest tr·at ion f car,· n tet- '"' C ri e 

solution o iodine trichlori e !1:i-1 a:t.,o:m tic hydrocur ,Jons . 

T~1e ex er i nenta l ~~roced re : 0 r this i n csti "'a tion was 

divided into tvo parts, first a systematic ~uantitative 

investigati n of the spectro~hotometric pro~·rties of 

iodine tric1loride in c2r~on tet ach oride solution and 

second the determinat i on of formution_corst1nts f or t he 

i dine tri chloride donor sy tern. 

Pro cedure 

The investigation o the spectroJhoto~etric pro-ertie s 

of iodine trichlori e was undC?rt .. ken by .:-he f lo rj_n-: pro­

cedure 

ur e io ine tr ,~chl ride ms Jrepcred b t~n ard methods 

ands ored in a l ass stoppered bottle under c~ rine in a 

desic~tor in a refriger~tor . T~e star- e _e rio as from 

one to three W'?e_ s; there ms n noti c;eabl e decon111o s · i n 

rin this tir:e . •· t pi cal series 0 1 .ld procede as fol o 

l' twent i e milliliter volume tric fla s:.,. is dried _ r 20 
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mi1 u t . s at 1 0 c ~ emove" from tJ..e oven an - all01,~ed to cool 

to roo n ten ~era ~-ure . The iodine trich1oj_"ide is ree1oveL _ f'om 

the refri rrtor an pl ced in tLe balance room . The volu­

metric ...:las~ is -i.;eigh.cd to '.:;he neares t tenth of a nilli-

li ter on a '-·etl er e~ ec-:::ric ba l '-1 nce . The f c1 ls:~ is removed 

rom t~e ·al :nce pan and using a Tii cro□e s£atul a , ~ 11roxi­

Lmtel y 0 . 0500 g of i dine t1.,jch orioe is rl2cec in tLe flasr . 

The _ 1 ,.. s { is te l ced on the b~lance anc~- the fl sk wi th iodine 

t richloride is ieibhed to the neares~ ten ~h of a milli ram . 

T .... e flask is im: 1edia tel r em ved i nd _ illed to the mar<: 

with s ~e ctro - grade curJon tetrachloride . 

cedure takes ap roxim_ tel y tcm minutes . 

The iodine trichl ri<. e ta res a o ~matel · t1en t y 

minutes to go L1to solution. .Lour more solutions ·were pre­

pure b qu t i tative dilution as · mll ws· fi teen milli-

liters -~ solution escribed above ( sol tion ~ ) is ~laced 

in a twent y fi ·e mil l i liter volumetric .Lla.:, .. ~ c.nd di2..uted to 

t.:1e mer .. ,,.ith spectro _ ,,.-... ade c ..... r- o~ ... tetrachlorid e to giv 

so ution B. ~ifteen mill i ters of s011 tin Bis pl3cec in 

a twenty ive mill i liter v ltmetric flask an diluted to 

to the ar to yield s8lution c. T~e proced re 6u t li.ed 

above is · ol=- , ·ed to preJare so_ 1tions D and • Tvo ma· chcd 

gr urld bl-ss stoppered one centimeter , nbso~ tton cells re 

ri11 ed wi tJ. C.:_,!..., n tetrachl ori e il l ·d :li th snectr - grade 

cnrbor. tetra - cl':.loi·ide . TJ.1e _Jeck□--.n Double beam s pcctro-



hotometer is them ud just ,d f _ nne un red 1 ,,..ce __ t trans ­

mission qir1 ~h cells filled 1ith s~ectro - ~rdde carbon 

tetrachlor de . T1e sam~le cell is then 1emove-=l , em- tied , 

rinsed uith solution , filled ·with soluti'n E a1d the 

absor tion spectra f _.,ori 500 to 2?0 m trJrnn . 

~he absorptiJn cell i~ re noved , em~tied , rinsed 1ith 

soluti n D, i ed ui t solution D, c1n i absnr ti n s9ectra 

taken. This raced e is reu ~ted for solutions C B, and J . 

-tall tim s druin. this prodedure , the vo 1 et~ic 8sk 

and absor~ti n cell are kept tightl stoppered with ground 

gl ass stop-)Grs . T1e entire procedure froc. the ber;inning of 

weighin to the end of the last absorptirn s · ectra takes 

I 
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iscussi n 

Le e,..ut_ibriu IC 
3 
~ ICl+Cl2 h 1 been suJ-:gested , 

~ t there a ~ear ed to b~ n q a~titative data oh t1is system. 

prelimi ,~ t y investi ·atinn s emed to indic ~te th· t the 

system as dis aced consid · ra 1:l, to ·che ri ;ht . It ·! s 

decided the. t a co y·1 ete inves ti 0 c: tion f J_his s stem v0· ,1d 

be 1rofitabl and , i1 ~~ct, nece . sary be~o~e any si nif i ­

cant studies o · .:·orma :ion constun·~ s of reak donor s.., stems 

could be u.ndertflken. 

It uas found that t.ae absorption SY1 ectra c r 7e f iodine 

trichloride in c ~r on tatrac oride 1as a com·osite curve 

composed of a Dea coincidin; vi t a chL. ri nes - eak and a 

Jeak 1, 1ich coir .. ci., e v.ri t 1 iodine trich .oride pGa k . mhe 

b.,r a netb.od desi n1:: ~ t yielc J t~1 t1e er1,1_ilibri~·m c 1 ~stc: .' t 

and the m l r eyti,.1Cti- n coe fic ient wi :_1 s ·--· .. e ind ice ti n 

of t e 

J< = 

p ecis~on of the data . 

[. I t JJ J oz. ( d.. r,!,J - -2 ie, ) 

,A - a..xq [ I cJJlo 

A eraph is _,lotteo o the eqation 

A - c>. .x, , L 1 c )J ] , 

2.. z ~ 'J - a.. rt:. 1 

rc1
3 

is t1e i~itial con e ntrati~n nf iofine trichloride 

is observ a 2 JsorbLnce 2:t"!.J is the: n er absorbance o 
/ 

iodine trier lor i.• e d.r{,i is ·-·-')lcr abso1:b ... ,nce o iodine :,!ono 

C o::ic e an I r • 
lS t e e 1..1~ 

this da tl vj_r _ 1- ds 

,~ = 2.. a "' i o _, :r. o . 1 ~ i o - 1 

an 

_ _ analyzed 

The. e res · ts iJilJ. )e obta ·nGo. or:., if e::tr/1:.,, c re is 
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exercised t a ind t_ e lo ss '),. chlorine fro . the test s.,111 -

tion. ...my 1 ss of chlor i ne ,rill rcsul t in a sl1ift in the 

l i ne do·wn s· ( t o the ri ~:- t as exe~nlif ied b the 

l ine ( .tig . 1 ) ., '!: the te ,::> t soluti n is al7oued to stcni. 

onen to t h e a trio s phere as i n on o::,en t y e ~ell , t11 s""1~1ll 

pea~ at 330 ~ (fis . J•J ) ~il disapJear in ap royim-te y 

one hour . The Le r ~e eat at 460 m (.:'i: . J -} ) rill c1ro-r~ s i ghtl y 

to ,,riel t :1e peak for i,,, -~ ir:E t ich o_ i e . r -r r { va.-. ,;_ t temnted 

uith the i ouine t r i ch oridP donor r ['t::t.1S . 




