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The reaetion product from the expel'iments 129, 134, and 136 
was fl'aetionally dislilled; the grealer part went over f,'om 38°-40°. 
There was left only a very small residlle. The prodnct is, therefore, 
almost pUI'e ethyl hromide. 

lt appeal's from table I V thaI the addition of hydl"Obromic acid 
10 pl"Opylene proceeds al ready pl'elly rapidiy at 20° in the pl'esence of 
asbestos. In the presellce of bismuth tribromide, Ille velocity of the 
reaction beeomes, however, mlleh gl'eater, as nppeal's from the 
expel'iments 30 and 139; in these experiments the propylene flowed 
at a rate of 4 litres pel' hOI1l', and I'olllld 90 ol. of iso)lropylbromide 
eonld be obtained fl'om this, whereas in experiment. 125 with a 
rate of flow of about, 0,7 L. of 1)J'opylelle pel' hOllr, the yield was 

only 61 '/0' 

, 3. Surnma'!'.'! of the Results. 
We can give the following �~�l�I�m�m�a�r�y� of these ,'esl1lls. The addition 

of hydrogen chloride to elhylene does not take plaee between 170" 
aud 270° withoul catalyst or, if it does, the velocity of Ihe reaelion is 
very slIlall; in the presenee of bismulh chloride, on the olher hand, 
a pel'eeplihle reaclion takes already plnee at the ordinal'y temperatlll"e; 
between 120° and 200° Ihe reaelion proeeeds rapidly in the presence of 
BiCI,. and without formatioll of by-prodlH'ts. The addilioll of hydrogen 
bromide 10 ethylelle proceeds somewhat 1lI00'e readily thall Ihe 
addition of hydrogen chlOl'ide. Yet ill Ihe abseuce of a catalyst no 
addition takes plaee at 20° IInder Ihe eirculIIstanees of the experi­
Illent; th is reaction does 1I0t beeome pel"ceptible uIItil Ihe lIeigh­
bOllrilood of 140° is I'eaehed. In the presence of bisllluth bromide 
however the I"eaction proeeeds rapidly even at 20° C. 

The addilioll of hydrogen halide to pl'opylene takes plaee mueh 
mOl'e qllickly t.hall th at to ethylene, which is appal'ent both in the 
addition of lIydrogen ehlol'ide and of hydrogen bl"Omide. UIIder the 
('irculIIstances of these experiments the reaction evidently takes plaee 
m uch rnol'e rapid Iy than iu the ex peri mellis of �B�~�:�H�T�H�J�t�:�L�O�T�,� who 
wOl'ked with au aqueous solutioll of hydroehloric acid. 

Hydrogen bromide appeal's to I'eact wit.h propylene at lowel' 
tem peratllres than Ityd I'ogen chlol"Ïde. Bism 11 t h trich loride Ol' 
alltimony tl'ichloride resp, bismulh tl'ibl'ornide are powerful catalysts 
fOl' the l'eaetion betweell pl'opylene and hy(lJ'ogen chlodde resp. 
ltydl'Ogen bromide; ill pl'esence of tltese substances the reaction 
proeeeds rapidly at the ol'dinal'y tempel'ature, while mueh heat is 
liberated. 

Some illtel'e8tillg questions arise, among othel's whelher in this 
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reaetion thel'e is fonneo ally n-pl'opylchlol'ide, I'esp, u-pl'opylbl'omide, 
and whether the qualltily of thit. val'Ïes wilh Ihe lempel'alul'e, Fl'om 

Ihe experimenls of table 11 allo I V it. appears that chiefly iSOpl'Opyl­
chloride is forllled bolh al 20° amJ al 100°, resp, ehietly iSOpt'opyl­
bl'omide at 20° alld 170°, llUl il llIighl perhaps be worth while 

invesligating Ihii! .poilll more closely. I1 will probably be possible to 
illvestigate Ihe equilibriulII of lhe rcaclioll: 

olefille + halogeIl hydl'ogell ~ alkylhalogenide 

at very divergellt lempel'atlll'es, HOW Ihat a vigorous eatalyst is at 

0111' d isposa I. 
Another ql1eslioll is wbetber hy(hogell halide might he added to 

at'omatie hydl'o('adlolls in this waJ. Ethylelle combines with hydrogell 
10 el halle I1Ildet' Ihe illtlllellce of finely divideo lIiekel Ol' platinllm, 
while I1nder the same eil'eulllstances cyclohexane is formed fl'om 
bellzelle. Would it 1l0W be I'ossihle Ihat e,g. tribl'omcyclohexane 
ii! fOl'llled fl'om benzene vapolll' ano gl1.seolls hJdrogell bl'omide under 

Ihe intluellce of bismlllh bromideP 
Pl'elilllinal'y expel'illlellis ill Ihis dit'eclioJl with tolueIle, which is 

somew hat more easil} accessi hle to Ilddi I ion I'eaetiolls I hall benzelle, 
have yielded negative resulls. We have not been able 10 find all 

indicatioll of all addilioll of hydrohl'omic acid. 
We have flnally also made some orielltalillg expel'imellts on Ihe 

additioll of hydroehloric acid gas to aeetylene ill the presellee of 

bismut.h ehloride. We have, IlOwevel', Ilot yet succeeded in realizillg 
th is reaction. 

; 4. Prepftl'ation of Ethyl rJtlo/'ide fl'om COlli-gas. 
We hU\'e applied the method fOllnd hJ' us to (,Ollvel't the elhylene 

preselIl in illulllinatillg gas in small qualltities, into ethylchloride. 
We shall not give a det.ailed desel'iptioll of these expel'Ïments, as 
they do Ilot open any esselltial lIew points of view. What lias 
appeal"ed fl'om them is, that this I'eaction f~all be successfully applied 
to gas mixtlIres with a stnl\ll ethylene-eont.ent. The Amsterdam illll­

minating gas IIsed by liS cOlltaillen 1) fl'Om 1 to 1,8 "/. of ethylene, 
'rile illuminating gas was first fl'eed ft'om benzene vapolll' by 

washillg with <"reosote oil, t.hell passed thl'Ough a gas-meter and 
dl'ying-tubes, I\fter whieh il was mixed with a small qualltity of 
hydrochloric acid gas. The mixture of illuminating gas and hydro-

1) Determined by absorption with fuming sulphuric acid in Ihe gas th at had 
previously been freed from benzeile vapour. Hence also olher olefines are inclllded 
in this: the quantity of them is, however, very small in illuminatillg gas. 
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('hlol'Ïe acid gas was condllcted over the bismllth tJ'ichloride catalyst. 
between 1500 and 2000 C. The appal'atus was al'l'anged in snch a 
way that the experiment COltlrl he conlinued dayand night, without. 
intel'l'nption and requil'ed Iittle supervision. The ethylchloride formed, 
which was present onl)' in small roncelltration in the issuing gas 
mixtul'e, was isolated by absOl'ptioll with active chal'coal, aftel' the 
hydrogen chloride that was still present, had been removed. The 
chief cOllstituents of the illuminating gas were. not adsOl'bed by the 
charcoal, alld left the adsOl'ptioll-apparatus Illlchanged. hl order 10 

be able to vet'ify in the course of the expel'iments, whether the 
chal'coal still adsOl'bed ethylchloride, resp. whethel' ethylchloride 
was still being fOl'lned in the reactioll tube, we made use of the 
method of allalysis mentioned in the heginning, which is based Oll 
the splitting olf of Itydl'ochlol'ic acid fl'Olll ethylchlol'ide. Frolll the 
active rhal'('oal we Iibel'ated the udsol'hed eth)'lchloride by heating, 
and then condensed it. by coolillg. 

In the paper cited, BERL and HITTJt:H have also applied the adsorp­
tion of ethylcltloride by means of aclive cltarcoal. 

To give all example we obtailled 5,8 gr. of pure ethylchloride 
fl'om 360 litres of illuminating gas, whieh qnite dislilled over from 
a water bath of 150 C., besides a vel'y slllall quantity of higher­
boiling alkyl chlorides. This cO/'l'esponded to about 50°/. of the 
quantity of ethylene pl'esent in the illumiIlating gas. 

We have also mixed illuminatiug gas witlt a little pl'opylene, 
and obtained a vet'y good yield of isopropy I chloride ft'om this in 
t.he same way. 

It is of impol'tance that pl'Olonged expel'irnents wel'e made with 
the same catalyst withonl tltis decl'easing in aeli\'ity. 
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