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ABSTRACT OF THE DISCLOSURE 
A rectifier in which vapor condensed on a heat ex 

changer is led to the inner wall of a surrounding and 
heated Shell by a conical disk having a peripheral mesh 
T1II1. 

This invention relates to apparatus for rectification 
processes and more particularly to apparatus for vacuum 
rectification and may be used to advantage in the chem 
ical petrochemical pharmaceutical and vitamin indus 
tries. 
Anapparatusis known forpseudoadiabatic rectification 

(U.S. Pat No.2,609,355) which comprises a heated ver 
tically disposed shell a condenser rigidly mounted therein, 
and a helical distributing arrangement intended for con 
veying the condensate from Said condenser to the internal 
Surface ofthe heatedshell. 
This prior artapparatus Suffers from the following limi 

tations: 
(a) The distributing arrangement provides no means 

of Spreading the condensate uniformly over the entire 
evaporation surface?insofar as protrusions on the helix 
are the only sites of condensate flow in the form of sepa 
ratejets from the distributingarrangement whereby liquid 
evaporationisimpaired and there appeardry and hotspots 
on the evaporation Surface. 

(b) The annulargap between the edge of the distribut 
ing arrangement helix and the apparatus shell enables a 
part of the vaporstream to break through and pass along 
the heated surface of the shell thereby afectingadversely 
the contact between the vapor and the condensation sur 
face and causing the vapor to undergo non-equilibrium 
heating. 

(c) Manufacturing and mounting the apparatus pre 
sents dificulties insofarasa minimum gap should be pro 
vided between all protrusions of the distributing arrange 
menthelixandthe apparatus shell. 

It is an object of the present invention to provide an 
apparatus for don-adiabatic rectification, preferably 
vacuum rectification which is noted forits simpler design 
and higher efficiency due to improved conditions of con 
densate distribution over the evaporation surface and to 
the elimination of partialvapor passage alongthe appartus 
wall. 

In accordance with the above and other objects the rec 
tifier of the present invention comprises a vertical shell 
in which provision is made for a heated surface;a cooled 
double-pipe heat exchanger mounted in stationary rela 
tionship in said shell; distributing arrangements which 
deliverthe product that condenses on Said heatexchanger 
to said heated surface of said shell each distributing ar 
rangement being made in the form of atapered disk with 
flanged openings for vapor passage and having a Sieverim 
orwiregauge collar which efects uniform distribution of 
the product being evaporated over Said heated Surface of 
said shell said distributing arrangements being mounted 
on Said heatexchanger. 
An apparatus for rectification preferably vacuum rec 

tification may also be of multitube and multisection type, 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

2 
wherein each tube comprises a self-contained rectifying 
element and houses an internal condenserwith distribut 
ing arrangements mounted thereon said distributing ar 
rangements beingidentical to thoseusedin the single-tube 
apparatus Alltubes aresecuredintube sheets ofasection, 
and tube walls will be heated by a heat carrier fed to the 
intertubularspace of asection whichspace serves asthe 
heating jacket The multisection apparatus consists of a 
plurality ofidenticalsectionsmountedone abovetheother, 
which dispositionis conducive to the provision of a forti 
fying and an exhausting section In the multitube and 
multisection apparatus provisionis made for headersin 
tended forcoolantsupplyinto and discharge from the con 
densersmountedintubes. 

Other objects and advantages of the presentinvention 
will be apparent from the description of an exemplary 
enbodiment and accompanying drawings wherein 
FIG 1 is a longitudinal Sectional view of a vacuum 

rectifieraccordingtotheinvention; 
FIG 2 shows the distributing arrangement of the 

vacuum rectifier accordingto the invention?in longitudi 
nal section; 
FIG 3 illustrates a modified distributing arrangement 

corresponding to a sectional view taken on line I?I of 
FIG?1; 

FIG.4illustrates another modified distributingarrange 
ment; 
FIG 5 is a longitudinal section of a modified vacuum 

rectifier accordingto theinvention, and 
FIG 5 is a cross-sectionalview ofthe tube sheetin the 

vacuum rectifier according to the invention. 
The vacuum rectifier shown in FIG 1 includes aver 

tical shell1 in which provisionis made for heatingjacket 
2 and a plurality of Sleeves e.g sleeve3 for vaporinlet 
from an evaporator (notshown) sleeve4 forvapor out 
let to a reflux condenser (not shown)?sleeve 5 for reflux 
introduction sleeve 6 for liquid phaseflow to the evapo 
rator andalsosleeve7forthe delivery offeedstocksolu 
tion when rectification is carried out continuously. 

Mountedin the apparatus shelliscooled heatexchanger 
8?whichis comprised oftwo pipes 9 and10.Tosecure the 
heatexchanger on shel11?use is made of hermetic flanged 
joint11. In outer pipe10 of heatexchanger8?bottomend 
12 is Sealed while in inner pipe 9 provisionis made for 
open bottomend 13. In orderto distribute uniformly the 
condensate thatforms on the cooled outer pipe 10 of heat 
exchanger 8 in the course of rectifier operation?the recti 
fier is furnished with distributing arrangements 14 dis 
posed one above another and afixed to outer pipe10. 

Distributing arrangement 14 the longitudinal section 
of whichis shown in FIG 2 is comprised of sieve rim or 
wiregauge collar15 andtapered disk16withflangedopen 
ings117and cylindrical hub 18. 

Sieve rim 15 is secured to the bottom of tapered disk 
16 of distributing arrangement14so thatitcontacts heated 
internal surface 19 of rectifiershel11?Sieve rim 15 is in 
tended for the uniform distribution of the liquid over 
heatedinternal surface 19 of shell1 and So functions due 
to capillary action and Surface tension phenomena. 
The shape of openings 17 isillustratedin FIG.3.Shown 

in FIG.4 are modified openings 17a of tapered disk16a. 
Flanged openings17 (FIG.3) in distributingarrangement 
14 provide free upward passage of vapors in the rectifier, 
the flanges beingintended for preventing the liquid from 
fowing through the openings. With a view to providing 
optimum conditions for the rectification process vapors 
are caused to ascend in the apparatus in crisscross fashion 
or along a Spiral path This mode of vapor travelis at 
tained due to the fact thatopenings 17in adjacent tapered 
disks 16 are displaced by a specified angle with respectto 
one another. 
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Mounted on the top part of cooled heat exchanger 8 is 
reflux distributor 29 (FIG?1) made in the form ofin 
verted truncated cone 21 with Serrated bottom edge 22. 
Feed stock solution distributor23 disposedin the middle 
ofthe rectifierisidenticalin design to reflux distributor 20. 
Where the vacuum rectifier should be a high efficiency 

and large capacity apparatus itis eXpedient to manufac 
ture the vacuum rectifierin the form of a multitube ap 
paratus assembled from sections 24 (FIG 5) disposed 
one above the other ratherthan to resorttoincreasing the 
diameter and height of the apparatus. The number of sec? 
tionsis Selected to meet the requirements as to Separation 
efficiency while the number of tubes is governed by the 
desired capacity ofthe vacuum rectifier. 

In each Section 24 provisionis made fortop tube sheet 
25 and bottom tube sheet 26 (with tubes 28) (FIG 5) 
rigidly mounted in openings 27 (FIG.6). 
Each tube 28 of section 24 comprises a rectifier shell 

as shown in FIG.1 and also incorporates cooled heateX 
changer 29 (FIG 5) consisting of two pipes viz inner 
pipe 30 and outer pipe 31?distributing arrangements 32 
being rigidly mounted on outer pipe 31 In this case al} 
tubes 28 in each Section 24 communicate with common 
mixing-and-distributing chambers 33 for the liquid and 
the vaporphase disposed respectively above top tube sheef 
25 and under bottom tube Sheet 26. Mounted above each 
top tube sheet 25 are arrangement 34 for uniform reflux 
distribution in the tubes?hcader 35 for feeding the cool 
ing agentto heatexchanger29 and header36 forthe cool 
ing agent discharge from heateXChangerS29. 
Here intertube space 37 of Section 24?to which heat 

carrieris delivered functions as a heatingjacket. 
The vacuum rectifierfunctionSin the following manner. 

A mixture of vapors of the components to be Separated 
is fed from the evaporator via sleeve 3 into apparatus1 
where on reaching cooled Surface 38 of heat exchanger 
8?the vapors undergo partial condensation on Said Surface. 
The vapors of less volatile components condense on lower 
portions of heat exchanger8?while vapors of more vola 
tile components condense on cooled surface 33 of heat 
exchanger 8 The condensate thus obtained flows down 
outerpipe 16 of heatexchanger 9into distributingarrange 
ments i4?where tapered disks 15 direct the condensate 
to sieve rim 15, which efects uniform distribution of the 
condensate over heated internal Surface 19 of shell 1. 
While descending along heated surface 19 of shel11?the 
1iquid undergoes partial evaporation so that more volatile 
components of the liquid vaporize on higher portions of 
the heated interior surface?whereas less volatile compo 
nents undergo evaporation on lower portions of this sur 
face offlow via sleeve 6 into the evaporator. 

Continuous and repeatedly alternating processes of par 
tial condensation and partial evaporation result in the 
flow of vapors of readily volatile components to the reflux 
condenser whereasin the evaporatorthere collects a liquid 
consisting of less volatile components ofthe feed stock. 
The rectifier of the present invention provides there 

fore highly efficient separation of the feed stock. 

4 
Although the presentinvention has been describedwith 

reference to a preferred embodiment thereof it will be 
readily understood by those skilledin the art that various 
changes and modifications may be resorted to without 

5 deviatingfrom thespritandscope oftheinyention. 
These changes and modifications are to be considered 

as falling within the spiritand scope of the presentinven 
tionas definedinthe appended claim, 

I claim: 
10 1 Anapparatus for rectification comprising: 

a vertical cylindrical shell whose internal surface is an 
evaporation Surface; 

a heatingjacketfixed on Saidshell; 
a heat exchanger-condenserwith a double tube located 

15 Stationary and axiallyin Said shell; 
distributing means deliveringinto Said shella phase that 

condenses onthe externaltube ofsaid heatexchanger 
condenser Said distributing means being vertically 
Spaced and made as a tapered discannularlymounted 

20 on the condenser and inclined downwardly and out 
wardly therefrom; 

Said tapered disc having at least one flange opening for 
the passage of vapor therethrough and a Sieve rim 
rigidly fixed with its internal edge on said tapered 

25 discandwithotheredge contacting the heated surface 
of Said shell; 

a reflux distributing means made as an inverted trun 
cated cone with Serrated bottom edge located on the 
external tube of Said heat exchanger-condenser co 

30 axially therewith said reflux distributingmeans being 
arrangedin the place of the refluxentrance above the 
upper of Said condensate distributing means; 

and a feed distributing means made as aninvertedtrun 
35 cated cone with a serrated bottom edge fixed axially 

On the externalpipe of Said heatexchanger-condenser, 
Said feed distributing means being arranged in the 
place of the feedentrance. 
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