;t hag been ro\ma that saturated hwdrooarhons ‘or- ohlerinated. lwdron

carhons om-bo- ohlorinated in nqu'.ld ‘'phas with good, ylolds and without the

_ formation of undeaired by-products if t i) X 1 "in: .
nquid phass with uquid ohloring - (4f: eoeeenry ‘under e in’ euoh a way
that ohlorination is avoided. The liquid mixture is thena;expoeed to.-chemioally
.eoureumdla.tion,”heat..oxz»ohlorimtionnoatalyete-or-e_oombination-aof«tmse—oon-m
.ditlons and thereby btrought to reeobi.on. oI thﬂ.e vrey it ds poeeible to.. -
ohlor;nnte Rydrdoarbons: which' are"gaseous ‘under’ normal oondit!.ona ~Qofs propane
butane and isobutane, The quantity of ohlorino 0 'bo used is also unlimited -
booanse the "liquefied or°liquid hydrooarbins or chlorinated hydrocarbons can be
-easily. mimed with liquid ohlorine 1n ratioa oi‘ pre.otioe.l ueefulnesu; preoeure
ogn be appl:led ir neoeeee.ry. o

- The: amomrb of ohlorine med is dependent on the produot desired end
the ‘reactivity of the starting material. If hydrogen is to be replaced by
chlorins in hydrocarbons or ohlorina.ted hydrooarbona,_ it is recommended to uge
en exoess of the material to be'chlorimted-in order to avoid overohlorination.
The excess need not be as great, however , 88 in the ohlorination in the'gas
" 'phase. The entire amount of ohlorine to be used oen be mixed at onoe with ‘the
.product to be ohlorinated or the chlorine ocan be added stopwise during the
oourae of the reaotion. The procsss cen bo made continuous by having non- .
irradiated gomes in the oyole system, and the chlorine is introduced in these

non-irradiated zones. Higher ohlorinated produots are obtained correspondingly
-and gtopwice. ohlerination cem be oarried out without oaparation of the ohlorinat-
1ng produote aftor each stepo ‘ A

’ o fhe oox;d:inuoue ohlor:lnation prooeae in a oloeed eystem can be 111us=-
trated by the example of the chlorination of butane. The reaction is advan~
tagoously carried.out in tubes or.coils- through wh:loh monoohlorobutans 1s eone
tinuously recyocled. - The liquid mixture of. butene and ohlorine is introduced af
ons point of tho system under oonditions at whioh chlorination does not take
place (at low temperature or under preaeure). - Catalysts or other’ agents whioh:
~affeot the reaction advantagecusly are-arranged in the aystem. - Cetalyetg‘qu‘,

e.].eo o~ .'moorporated in"“the"mixture of “hydroocarbons.end chlorine and’ aubeeqmntly’
expmd tho mixture to-conditions which result in’ reaotiono ‘The reacted ma~- ,
terial in-mixture with the other oompounde 1g removed at’ a euitable point in the
eyatem and fraot:lonatad 1n the ueual wayo - . B '

: chlorinat{on oan. aleo be oarr!ed out_4n ‘euch & way that the reaotion

onditione are oln d within its0lf, his oan'be-acoomplished by -

3:bdiv1ding tte ee?:'al ¢aotich’ zom{n epinthhe ious re-
tion zones at dﬁ' erent temporatires, Ths resid oe‘t ‘dn | the d fferent -
‘yenotion sonos ‘can bo ohiaiged- i ‘such-a wey that elther very ling: redotion zonea
ere provided br: thab “the diroee-d?eotionl of the ree.otion vJaeeele is olwluged go
in th residence: tiie wsulta.‘ This 1s impm-tmI ‘booause ﬁx}

%lhlorine oenantmt, n (ted produﬂ: fo:none -

hlorinnted s




» whareas' the . but will b oox
" £he 1iqudd: teken' out oruetha aystem oontains

_mono~ and dichlorobutans:besides ‘non-reootod butane and-hydroghlorlie a:“'rw
butane: obtaimd aftor separation of ‘ths HO, to ¢ with the monoohlorobutane ’

is recyoled. In this way: diohlorobutane is ‘obtained [from butane ‘in-one .step:‘(md-‘
the diohlorobutane thus produced is free from higher ohlorimtion produoten, o

The pressure ohoaan for the reaotion depends ‘on-the reaotion tempera-
ture and chould be selected in such a way that all: reaction partioipants are.
liguid. Suitable tomperatures range from °58°F. o 212°F. e o

( Examplos About 368 cubioc fest of liquid, oonsiating of 8607% isobus
tans, 22% Teobutylohloride, 1.6% dichloroiscbutans: and 9.8% hydrgohloric dold
18 oirculated in a eystem of 8 ,_capacity of about 84.5 gallons ‘consisting of a.

tubular cooler with a coonng ‘surface of “about “140-8q.ft. and-a. reaction vessel
of 6.9 feet length and & width of 7.9 inchesy & quarts- tube for & moroury va.por
lemp is 1natalled 1nalﬂe ﬂw ‘reaction vegsele : )
. A mlxture of 716 pounds of isobutane and 166 pounds -of liquid ohlo::lne
ie prossed into-the reaotor and passed by the quartz lamp with a residénce time
of about 10 seconds. - Tho hoat of reaction 1is dieaipateé in the tubulsr cooler.
A%t a-temperature of .about 86 = -104°F, the. preanure is maintalned at 147 psig. 8o
that all redotion partioipants and reaotion produo'hs are liquid and oan be oyoled
‘in this form. - . N :

Eight hundred eighty (880) pounds of liquid are removed per hour t‘rom
the roaotor. In a pressure column 688 pounds of. unreacted {gobutans and 86 .
. .pounds .of" hydroohlorio aoid are removed by distillation. - The hyorochloric acid -
~ ‘ig-washed out with water and the isobutane is reoyolod after drying with potaseium
“=“hydroxides=  The" -pesidue=£rom the ‘pressure-colum:is: ‘redistillod end ylelds 184 -
- pounds of 1sobutylohloride._ Thirtoen point two ‘(13.2) pounds-of diohloroisobutano'
. remains in the residue, At an hourly ocofiversion of. 128° pounds of iaobutano tho
: yield of’ 1aobutylchlor1de a.mounte to 95%. ;
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, | o ooesa for t manu aotur: of o lorint\rbad h:rdrooaﬂbona y the

_ohlorinat on’ of | saturated hy oarboxm o; ohlo mtec\l hydrooarbom ‘in the 11q id

‘phages ™ aw[rting x\paterijls are mixed; in nqu‘rd phasy;e, 11‘ nsoeeaary under

'presuure,“ with Jiquid ohlor under - such oondl.t;om that - mo chlorination tak\oa -
‘the

place and “the” mﬁxture\ is rezwloted m tho liquid -pha.ae" at_e:l.«watad presgi.'i e in-
“praaenoe of agents’ 'beuefioml to 1'_ ’ L ‘fj__,’ | R D

s"aooor 1 t ‘.‘c].b"'c ) thoﬁ troduotion of

._';mt liqu'.l “mirtire ot‘ tho ﬁt:re mteq ral'poﬂj s
+ oiroulating 11q id- co 151; of the . ohloriuntlon prvv uoe, roaotd

..oulating. 1iquid and’ ‘removal af & qluantww of the cir ‘ulatilwng nqwidoot'reapontding






