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' The irvention relates. to the production of
glycerme and it is particularly directed fo an im-
provément in. the method by which glycerine is
. ynthesmed by hydrolysis of an agueous solution
of the dichlorohydrin isomers 1,2- dichloro~3-
hydroxypropane and 1,3—dichlorp -2 - hydroxy-
propane.

It is known that glycerine can e synthes1zed
" from allyl chloride by a number of methods. In
one such method the allyl chloride is chlorinated
to frichloropropane which is then hydrolyzed,

~~add1t10na1 evapora,tmg equ1pment Accordmgly,

' the practice has been to strike a-balance between

10.

though with dificulty, to glycerine. A second '

process involves the hydrolysis of allyl chloride
to allyl alcohol, followed by chlorohydrination of
the alcohol to various monochlorchydrins which

are then hydrolyzed to glycerine. “This Is'a rela~

_tively straight-forward and easy process since the
“allyl alcohol is water soluble and can be readily
chlorohydrinated in relatively concentrated solu-
tion without excessive by-product formation.
" The present invention is concerned with still a
third method which involves the chlorchydrina-
tion of allyl chloride in agueous solution to the
dichlorohydrin isomers. 'The latter are then
hydrolyzed to glycerine, -following ‘which  the
water present in the solution is evaporated and
the remaining glycerine freed of its salt content.
This method “is considerably more difficult than
that which proceeds through allyl alcohol because
“of the low water solubility. of allyl chloride.
Chlorchydrination of such materials has shown
that the desired reaction takes place only in the
aqueous phase, whereas the reactions occurring in
any water insoluble phase present lead to the
formation of water-insoluble by-products.. For

this reason the practice has been to employ rela~

tively dilute solutions in order to minimize the
amount of allyl chloride not dissolved in the
water phase and thereby reduce the occurrence
of side reactions. Further, a certain amount of
by-product formation takes place in the aqueous
phase, and it has been found that such reactions
can also be minimized as the dilution is. im-
mersed.. While both of these factors favor the
‘use of increasingly dilute reaction solutions, the
‘presence of additional water becomes a serious
drawback when it becomes necessary to recover
the glycérine, for all the water present in the sys-
_tem must then be removed by evaporation. This
evaporation procedure is not only expensive but
also serves to eifectively limit the amount of
glycerine . which can be produced: from a given
- plant. unit, for once a glven installation is com-~
plete there is  usually no way in which to ex-
pand the capacity of the unit without providing

-chlorohydrin isomers.

* ‘glycerine: evaporating: units. -

the abriormally diluté- dichlorchydrin solutions
which are theoretically desired from.the product

" yield standpoint and the -more concentrated

solutions which present s smaller load on the

-gvaporating units.

It is a general object of the present inventlon
to provide an improved method for synthesizing
glycerine by hydrolysis of an aqueous solution of
A more particular object
is to ‘provide a method whereby the amount of

- water present in ‘the latter solution.can be re-
- duced by inexpensive means, thereby decreasing

the ‘load which' is -subsequently placed on the
A further object is

"’to provide a method for decreasing said load even
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when the dilution of the dichlorohydrin solution
is increased. - Still another object is to provide
a method for removing ‘part of the salt formed
prior to the final glycerine concentration step.
The nature:-of cther-objects of the invention will
be apparent fromn a cons1deratlon of the follow-

ing descrlptlon

It is my dlSCOVGI’y that the foregomg objects
are attained by diverting a portion of the agueous
dichlorchydrin- solution; as obtained by reaction

- of allyl chloride with chlorine, through a heated

" yeaction: vessel :'wherein' the dichlorohydrin
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isomers preésent in said diverted portion are con-
verted to epichlorohydrin, distilling off the epi-

‘chlorohydrin from said vessel and combining it
~with the remaining dichlorohydrin solution, and

" “hydrolyzing. the ‘chlorohydrins 1n the resulting
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solution to glycerine.

The glycerine solutions heretofore obtamed by
hydrolysis of the conventional dichlorohydrin
solutions contain from about 2.5 to 5% by weight

-of glycerme, togethér with from about 6 to 9%

salt. * However, by converting a ‘portion of the

-diehlorohydrin ‘to epichlorohydrin, it is possible

' ) to pr0v1de glycerine solutions which contain as
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much as 10 to 15% glycerine, thereby greatly

‘fedueing the load placed on the glycerine evap-

orating umts Further since the salt formed on
hydrolysis of the dwerted d1chlorohydr1ns to
eplchlorohydrm is. not removed with the  epi-
chlorohydrin but is discharged as bottoms from
the epichlorohydrin distillation unit along with
most of the water mtroduced_therem the glye-
erine evaporating unit.is thus freed of a consid-
erable portion of the salt which otherwise would

be present therein. While not. deﬁmtely under~
‘stood,"

"it” is_perhaps .for. this reason that the
glycerme prepared by the method of the present
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invention is superior in quality to that which has
heretofore been synthesized directly from the
dichlorohydrin solution.

In carrying out the present invention, from
about 20 to-75% of the crude aqueous stream
from the dichlorohydrin reactor is diverted to the
epichlorohydrin unit. As larger amounts than
this are -diverted, ‘glycerine solutions of unduly
high concentration are obtained. 'This is a dis-~
advantage since polymer formation increases at
such concentrations and thereby impairs the ef-
ficiency of the unit. On the other hand, no ap-
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moles of caustic are added for each mole of di-
chlorohydrin in the solution. If desired, a buffer,
as sodium carbonate, can be added to maintain
the solution in the desired pH range. As is the
case in.the hydrolysis of dichlorohydrin to epi-
chlorohydrin, hydrolysis of the epichlorohydrin
and dichlorohydrin to glycerine is effected at ele~
vated temperatures, ‘usually from about 175 to
225° F. . Once the hydrolysis of the glycerine pre-
cursors is complete, the glycerine-containing so-~

_lution is fed to evaporating units where the

preciable benefit is obtained by diverting less-than -~
about 20% of the dichlorohydrin solution to the -

epichlorohydrin unit. In the preferred practice
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of the invention-from about.35 to 656% .of the .

agueous dichlorohydrin solution is

passed
through the epichlorochydrin unit. -The dichloro-

hydrin isomers in the diverted stream portionare”

converted to epichlorohydrin in known manner

- by heating the.solution in: the presence of ‘a suit-

_-able alkaline -additive. At least 2 mole equiva-
lents of said additive, as caustic or lime, for ex-
ample, are added for each mole of dichlorohydrin
present; and preferably there is:employed an ex-
‘cess. of ‘from-about -2 -to- 209% caustic over. the
amount theoretically required. One mole equiv-
alent of the alkaline additive goes to neutralize
the hydrogen chloride which is present in the
solution in equimolar amount with the dichloro-

hydrin isomers, whereas the other mole equiva-

lent of caustic is that required to convert the di-

-chlorohydrins .to epichlorohydrin.: As an alter-
native procedure, the -entire  agueous solution
emerging from the dichlorohydrin reactor may be
treated with alkaline additive in-an amount suf-
ficient to-bring the solution to neutrality. When
this method is employed, correspondingly smaller
amounts of -alkaline additive need be supplied in
the epichlorohydrin unit as well as in the sub-
sequent:glycerine hydrolysis step.

‘While 2, number. of procedures. can ~be, em-
ployed: to. convert the diverted dichlorohydrin
portion to epichlorohydrin, good results have
béen obtained by passing the diverted-solution,
heated to-a temperature of about 150 to 210° F.,
into the upper portion of a stripper unit along
with the required amount of the caustic or other

~alkaline additive. ‘The contents of the stripper
are ‘heated by live steam which is passed up-
wardly:through the unit.: The epichlorohydrin is
distilled from the stripper and condensed to an
—aqueous solution whose concentration is deter-
‘mined by the amount of steam.admitted to the
unit. Thus, condensates may be obtained which
contain from about 10 fto 40% epichlorohydrin
in those cases where no portion of the conden-
sate is recycled to the stripper as reflux, though
with reflux. the concentratlon of the epichloro-
hydrin stream may be increased to 90% or more.

Once. the ‘epichlorohydrin formed from the di-
verted dichlorohydrin stream has been recovered
by stripping or otherwise, it is combined with the
undiverfed dichlorohydrin solution to form 4
much_more. ‘concentrated solution of the chloro-
hydrin glycerine precursors than-would otherwise
be obtained. -“This combined solution is then hy-

: 'droiyzed to glycerme ‘and the glycerine recovered
from’ the’ resulting aqueous solution by a practice
of known methods.  Thus, the chlorohydrin solu-

"jtion, if not already neutralized, is brought to the
neutral point by the addition of a.suitable alka-
line additive which preferably is caustic. In ad-
dition, at least” one mole. of caustic is.added for

-~ each mole ‘of epichlorohydrin "present, and-two
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‘water and glycerine are distilled off, preferably in

vacuo. “The salt present in the solution precipi-
tates out as the evaporation proceeds and is re-
moved by centrifuging or other convenient
method. o

The present 1nvent10n is 111ustrated by the fol-

~lowing examples:

Example I

In.this operation allyl chloride and chlorine
are reacted in agueous medium to produce‘a solu~
tion containing approximately 4% by weight di-
chlorohydrin isomers, 92% water and the bal-
ance impurities. ' In forming this solution allyl
chloride and make-up water are continuously fed
to the reactor in the proportion of 25 volumes
of water for each volume of allyl chloride, the

-chlorine being supplied in substantially equimolar

amounts with respect to the allyl chloride. Un-
der these conditions, the conversion of allyl
chloride to dichlorohydrin is approximately 88 %.
The aqueous dichlorchydrin .product solution,

-which is continuously withdrawn from the re-

actor at a temperature of about 100° F. is
brought to-a pH of about 8 to 9 by addition of
caustic and is then fed to a hydrolyzer wherein
the temperature of the solution is maintained at
about 200° F. and where additional quantities
of caustic are added in the amount theoretically
required to effect hydrolysis of the dichlorohy-
drin to glycerine. At the end of the hydrolysis
period (approximately 5 hours) there.is obtained
a solution containing about 3% glycerine, 7%
salt and 90% water. :

In this operation there is employed the-same
dichlorohydrin solution and glycerine hydrolysis
treatment as described in the preceding para~
graph. Here, however, 50% of the agqueous di-
chlorohydrin solution (brought to neutrality by
addition of caustic) is diverted through an epi-
chlorohydrin unit. This unit. comprises a con-

- ventional stripper column, operated without re-

flux, into-whieh the diverted dichlorohydrin solu-
tion, heated to a temperature of about 200° F., is
fed near the top of the column together with a

-45% soiution .of eaustic in about 5 to 10% excess

over the equimolar amount theoretically required
to hydrolyze the dichlorohydrin to epichlorohy-
drin. Iive steam is introduced near the bottom

. of the column (bottoms temperature, 215° F.) in

an amount sufficient to provide a vaporous strip-
per efffluent containing. about 33% epichlorohy-
drin and 65% water. The bottoms discharged
from the stripper contain substantially. all the
water admitted with the dichlorohydrin solution,
together with the salt formed in the column, the
feed bottoms containing ~approximately  96.6%
water, 3.2% salt, 0.1% glycerine and lesser
amounts of various other compounds.  The
vaporous-efluent from the stripper, on being con-
densed, is eombined with the undiverted aqueous

“dichlorohydrin solution and the resulting solu-

tion-of chlorohydrin glycerine precursors is hy-
drolyzed-to glycerine by heating with caustic as
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deseribed above. The resulting glycerine solu-
tion is now found to contain approzimately 5.3%
glycerine, 8.3% salt and the balance substan-
tially water. From this it will be observed that
by diverting a portion of the dichlorohydrin solu-
tion through the epichlorohydrin unit, the con-
centration of the glycerine in the final product
solution has been nearly doubled. Further, the
quantity of salt present in the glycerine solution
has been reduced by approximately one third.

Example 1T

The operations described in this example are
conducted under the same conditions as those
described in Example I above, except that here
the ratio of water to allyl chloride in the dichloro-
hydrin reactor is increased from 25:1 to 37:1.
This change in reaction conditions has the de-
sirable effect of increasing to 81.5% the con-
version of allyl chloride to dichlorohydrin isomers
and results in a solution containing approxi-
mately 8.5% of said isomers. When this solution
is hydrolyzed to glycerine without diverting any
portion thereof through the epichlorohydrin unit,
there is obtained a glycerine solution containing
approximately 2.6% glycerine, 6.1% salt and the
balance water. On the other hand, when 50%
of the dichlorohydrin solution is diverted through
an epichlorohydrin stripper, there is obtained a
solution containing approximately 4.6% glycer-
ine, 7.2% salt and the balance water. From this
it will be observed that even though the dilution
of the dichlorohydrin solution is inecreased to
effect higher conversion of the allyl chloride to
dichlorohydrin, the resulting glycerine solution
contains a higher percentage of glycerine (4.6%)
than is obtained when a 25:1 allyl chloride water
ratio is used and no portion of the resulting di-
chlorohydrin solution is fed through the epi-
chlorohydrin unit (3%).

In a companion operation wherein the portion
of the dichlorohydrin solution diverted through
the epichlorohydrin unit is raised from 50% to
65%, a glycerine solution is obtained which con-
tains 6% glycerine, 8% salt and the balance
water.

The percentages given herein are on a weight
basis unless otherwise indicated.

The invention claimed is:

1. In a process wherein an agueous solution of
dichlorohydrin isomers is hydrolyzed to glycerine,
the steps comprising diverting from about 20 to
75% of said solution through a unit wherein said
dichlorohydrin isomers are converted to epi-
chlorohydrin, combining the epichlorochydrin
formed in said unit with the undiverted portion
of said dichlorohydrin solution, and hydrolyzing
the chlorohydrins present in the resulting solu-
tion to glycerine.
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2. In a process wherein an agqueous solution of
dichlorohydrin isomers is hydrolyzed to glycerine,
the steps comprising diverting from about 20 to
75% of said solution through a unit wherein the
diverted solution is heated in the presence of at
least 2 mole equivalents of an alkaline additive
for each mole of dichlorohydrin present to con-
vert said isomers to epichlorohydrin, evaporating
the epichlorohydrin from said unit and combin-
ing the same with the undiverted portion of said
dichlorohydrin solution, and hydrolyzing the epi-
chlorohydrin and dichlorohydrin isomers present
in the resulting solution to glycerine.

3. The method of claim 2 wherein the epichlo-
rohydrin-forming unit comprises a stripper col-
umn into an upper portion of which the diverted
dichlorohydrin solution is introduced and from
which substantially all the water present in said
solution is discharged as bottoms together with
the salt present in the column.

4. The process comprising reacting allyl chlo-
ride and chlorine in an aqueous reaction medium
to form a solution of dichlorohydrin isomers, di-
verting from about 20 to 75% of said solution
through a unit where, in the presence of heat
and an alkaline additive, the dichlorohydrins
present in the unit are converted to epichlorochy-
drin, evaporating the epichlorohydrin from the
unit and ecombining the same with the remaining
portion of the dichlorohydrin solution, and hy-
drolyzing the epichlorohydrin and dichlorohydrin
isomers present in the resulting solution, in the
presence of heat and an alkaline additive, to
glycerine.

5. The method of claim 4 wherein the epi-
chlorohydrin-forming unit comprises a stripper
column into an upper portion of which the di-
verted dichlorohydrin solution is introduced and
from which substantially all the water introduced

‘'with said solution is discharged as bottoms to-

gether with the salt present in the column.
FRANCIS T. TYMSTRA.
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