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(54) RANDOM PACKING MATERIALS (71)   We,  ACALOR   INTERNA-    A wide
variety of packing elements are TIONAL LIMITED, a British Company of  known
for such apparatus, for example, 6-10, Crompton Way, Crawley, Sussex
manufactured packings such as Raschig RH10 2QR, do hereby declare the
inven-  rings, Berl saddles, Intalox saddles and Pall 5 tion, for which we
pray that a Patent may be  rings. In the case of packing elements such  50
granted to us, and the method by which it is  as Raschig rings or Pall
rings the beds may to  be  performed, to  be  particularly  be stacked
beds, (i.e. beds in which the ele- described in and by the following state-
ments are individually placed in position) or ment:-
dumped beds (i.e. beds in which at least a 10   The present invention
relates to random   portion of the elements have been dumped  55 packing
material for use in percolating or  in situ in the apparatus). In the case
of the trickling filters, gas washing or absorption  saddles the beds will
almost always be towers and related systems requiring fluid-  "dumped"
beds. fluid (e.g. gas-liquid, gas-gas) contact. In    The nature of the
packing will of course 15 particular the invention relates to random
affect the performance of the apparatus and  60 packing material intended
for use primarily it is an object of this invention to provide as a filter
medium in a filter  bed used for the  fluid-fluid contact apparatus packed
with biological treatment of effluent or sewage.  packing elements leading
to improved liquid/liquid or  gas  (vapour)/liquid  contact 20   Basically,
fluid-fluid contact apparatus comprises a tower or other structure con-
with the apparatus.                 65 taining one or more beds of packing
ele-   In systems requiring fluid-fluid contact it ments and having means
for introducing the  is desirable that the packing materials used fluids to
be brought into contact with each  fulfil certain criteria and the more
fully these other into said bed. In many applications,  criteria are met
the better will be the resul- 25 the fluids are brought into contact in
coun  tant treating system. In the case of random   70 tercurrent flow, the
more dense fluid (i.e. packing materials for use in fluid-fluid sys- the
liquid in the case of gas (vapour)/liquid  tems  the criteria may be
divided into those contact apparatus) flowing downwardly required of the
individual units and those through the packed bed whilst the less dense
required of the units when combined to give 30  fluid (i.e. the gas or
vapour in the gas of gas  the packing.                   75 (vapour)/liquid
contact apparatus) flows   The requirements of the individual unit upwardly
through the bed. In other appli-  are:- cations (e.g. cross-flow cooling
towers) the (i)  It should have a high surface area/ fluids flows are
generally at right angles to  voidage ratio. 35 each other, for example
with a liquid flowing  (ii) It should be rigid and self supporting.   80
downwardly through the bed whilst a gas or  (iii) It should have natural
wetting proper- vapour flows across the bed. It is not that ties and be
capable of accepting a wide necessary that both fluids be forcibly fed to
range of hydraulic loadings. the bed and thus, for example, in the case of
(iv) It should be light in weight to minimise 40 a so-called sewage
filtration bed, liquid  the requirement for foundations.    85 effluent is
irrigated onto the surface of a    When the units are packed into a tower
or packed bed through which air is allowed to  filter the packing is
required to:- permeate (usually without forced flow) to (i be capable of
sustaining the necessary permit aerobic biological treatment of the  weight
at an operational packed height or 



45 effluent.                               depth.    1,537,882
2 (ii) be  capable of providing a  surface sui   same,  and that if  e
iiiimber of fins is X able for biological growth.              there are nX
reinforcing members, where n (iii)' give an even distribution of liquid at
an  is an integer from 1 to 3. It is further prefer- optimum liquid
residence time for treatment  red that the reinforcing members be in n 5
of the liquid to be effective,           parallel planes and that the
reinforcing     70 iv) have good self-distributing properties.  members in
each plane be symmetrical and (v) provide adequate voidage or natural
essentially identical in size, thus forming aeration/oxygen transfer and
the natural  generally annular reinforcing plates. removal of solids by
passage of liquids    The size of the packing unit will depend 10  through
the bed.                     on the use to which it is to be put, in accor-
75 (vi) minimise small apertures such as might  dance with known criteria.
The axial length be unable to pass solids.                of the unit may
suitably be from 3 to 18 cms. (vii) minimize troughs and cavities where
The distance from the axis to the furthest liquid might be retained.
point of each fin may suitably be from 1.5 to 15    The random packing unit
of the present  9 cm.                                   80 -invention has
been designed so as to include    It is preferable that the overall axial
the above mentioned features and to pro-  length is approximately double or
rather less duce a random  packing unit having im-  than double the
distance from the central proved performance characteristics over  axis to
the extremity of the fins. 20  hitherto known materials.
In the preferred case where a tube is pre-  85 The present invention
provides a bed for  sent, the ratio of the overall diameter of the the
treatment of fluids comprising a plurality  packing unit to the internal
diameter of the of packing units characterised in that a pack-  tube is
from 4:1 to 8:1 preferably 6: 1 to 7:1. ing unit has a plurality of fins
angularly dis-  The wall of the tube is of substantially the 25  posed
around an axis lying substantially in  same as or thicker than the
thickness of the  90 the plane of each of the fins, and at least one  fins.
generally part annular reinforcing member    When they are present, the
number of between each angularly adjacent pair of fins  generally  annular
reinforcing plates may in a plane substantially perpendicular to the  also
vary although a single reinforcing plate 30  axis, holding said fins in
spaced relationship  is preferred. The hole in the generally annu-  95 to
one another, the outward facing edges of lar reinforcing plate may be of
any suitable the fins being serrated.                 geometry although a
circular hole of diam- The fins of the packing unit maybe in con-  eter 1/4
to 1/2 the largest dimension of the tact with each other at the axis about
which  plate is preferred. 35  they are angularly disposed. However, it is
The reinforcing member is also preferably  100 preferred that the unit be
provided with a  serrated at its outer edges. The Shape, depth hollow tube
the longitudinal axis of which is  and number of serrations per unit length
substantially co-incident with the  axis about may vary, but serrations in
the outer edges which the fins are disposed, the fins fadiating  of the
fins which have edges parallel to the 40 from the outer surface of the
tube.       central axis and the reinforcing shaped  105 The fins may be of
any suitable shape, for member are preferred. It is preferable that example
triangular or semicircular or a vari- there are 2 to 6 e.g. 4 serrations
per 5 cm of ation between these two extremes and they  outer edge. Similar
considerations apply to may further be flat or corrugated. In the case  the
serrations on the outer edges of the rein- 45 where no central tube is
present, co-planar forcing member.                        110 fins may be
paired so as to comprise circular,   The incorporation of serrations as a
fea- square,  rhomboidal,  quadrilateral  etc. ture of the random packing
unit is advan- members symmetrical about the axis.     tageous in that it
causes the units to lock The size of the individual fins of each  together
and thereby impart stability to'the 50 packing unit may vary but it is
preferred that packing when installed in a filter bed. The  115 the fins be
essentially identical in size and  serrations also serve to distribute the
load of shape, and further that the fins are symmet- the bed through a
series of planes. rical i.e. semicircles or isoceles or equilateral   The
random distribution of the elements 



triangles.                              placed in a filter bed or tower
ensures even 55   The number of fins may vary but there are  distribution
of the liquid as it falls down the  120 at least three and generally not
more than  bed or tower and eliminates the need for twelve. The number of
fins is controlled by  complicated  liquid  distribution  systems the
conflicting requirements of a high sur- which have been hitherto necessary
if even face area/volume ratio, and the need to  distribution is to be
achieved. The configura- 60 avoid  apertures  which  might become  tion of
each element ensures that no chan-  125 blocked in use.
nelling of the liquid occurs. Each element is The shape size and number of
reinforcing  mechanically strong and therefore there is members may vary
but it is preferred that no tendency for the packing to collapse the number
of reinforcing members between  under conditions of load when it has to
sup- 65 each pair of angularly adjacent fins be the  port an accumulation
of biological material.  130    3
1,537,882 Also, with packings in accordance with the   The packing unit
shown in Figures 5 to 7. invention, there is no necessity for any comprises
10 fins 1 anglarly disposed about intermediate supporting structure such as
an axis 2 lying in the plane of each fin, the beams or ribs, although such
supporting fins radiating from a tube 8 having its Ion-. 5 structure may,
of course, be used if desired. gitudinal axis co-axial with the axis (2)
70 The packing unit may be manufactured about which the fins 1 are
disposed; and an from any suitable material but it is preferred annular
reinforcing member 3 in a plane that plastics materials such as
polystyrene, perpendicular to the axis (2), holding the polyvinyl chloride
and polypropylene be fins 1 in a spaced relationship to one 10  used. The
units may be made for example by another. The outward facing edges of the
75 injection moulding, extrusion or vacuum  fins 1 are serrated at 4, the
serration com- forming, the method chosen depending prising alternative
edges 5 parallel to the upon the particular manufacturing require- axis, 2,
and 6, parallel to the reinforcing ments.
member 3, here being about 4 serrations per 15    Possible applications of
the invention 5 cm. The axial length of the unit is 7 cm, the  80 are:-
radial length of each fin is 4 cm and the 1. As a filter medium in effluent
or sewage internal diameter of the tube is 1.5 cm. treatment to replace
stone in filter beds.  The reinforcing member 3 is a generally 2. As a
filter medium stacked into a tower annular plate with an outer diameter of
9.8 20  for biological treatment of effluents.  cm and an inner diameter of
6.7 cm. The  85 3. As a packing for gas washing, scrubbing outer edge is
serrated at 7, the serrations or chemical change by absorbtion.      being
similar to those on the fins 1. 4. As a medium for forced draught cooling
The units illustrated are approximately in cooling towers.
octahedral in shape comprising either 16 or 25     Preferred embodiments of
the invention 20 triangular faces each defined by serrated  90 will now be
described with reference to the edges of two fins and the reinforcing
accompanying figures.                  member. The serrations are designed
so that Figure 1 is a plan view of a packing unit. the units shall pack
randomly into a bed for Figures 2 and 3 are sections on the line fluid
treatment without stacking together. 30   A-A  of Figure 1 showing
alternative The central tube provided in the embodi-  95 geometries of
pairs of coplanar fins.  ment of Figures 5 to 7 is designed to permit
Figure 4 is a perspective view of the pack- a better flow of liquid whilst
reducing block- ing unit of Figures 1 and 2. ing. Figure 5 is a plan view
of a second packing   WHAT WE CLAIM IS:- 35   unit of the invention.
1. a bed for the treatment of fluids com-  100 Figure 6 is a section on the
line X-X of prising a plurality of packing units character- Figure 5.
ised in that each packing unit has a plurality Figure 7 is a perspective
view of the pack- of fins disposed around an axis lying sub- ing unit of
Figures 5 and 6.           stantially in the plane of each of the fins, and
40     The packing unit illustrated in Figures 1 at least one generally
part annular reinforc-  105 to 4 comprises eight fins 1 angularly dis- ing
member between each angularly adja- 



posed about an axis 2 lying in the plane of cent pair of fins in a plane
substantially per- each fin; and an annular reinforcing member pendicular
to the axis, holding said fins in 3 in a plane perpendicular to the axis,
hold- spaced relationship to one another, the 45  ing the fins 1 in spaced
relationship to one- outward-facing edges of the fins being  110 another.
The outward facing edges of the serrated. fins 1 are serrated at 4, the
serration corn-   2. A bed as claimed in claim 1 wherein prising
alternating edges 5, parallel to the the packing units have a hollow tube
the axis 2, and 6, parallel to the reinforcing longitudinal axis of which
is substantially 50   member 3, there being about 4 serration per
co-incident with the axis about which the  115 5 cm. The axial length of
the unit is either 7 fins are disposed, the fins radiating from the or 9 cm
and the radial length of each fin is  outer surface of the tube. 4.5 cm.
3. A bed as claimed in claim 2 wherein The reinforcing member 3 is a
generally the ratio of the diameter of the packing unit 55   annular plate
with an outer diameter of 9 cm  to diameter of the tube is from 4:1 to 8:1.
120 and an inner diameter of 4 cm. The outer   4. A bed as claimed in any
one of claims edge is serrated at 7, the serrations being 1 to 3 wherein
the packing unit has from 3 to similar to those on the fins 1.        12
fins. The unit shown in Figure 3 occupies a   5. A bed as claimed in any
one of claims 60   smaller volume in a random packed bed 1 to 4 wherein the
part annular reinforcing  125 than does the unit shown in Figure 2, with-
members together form one or more gener- out having a significantly reduced
usable ally annular plates. surface area. It is preferred that the fins be
6. A bed as claimed in any one of claims truncated, perpendicular to the
axis of the 1 to 5 wherein the outer edges of the rein- 65   unit, in the
manner shown in Figure 3.    forcing members of each packing unit are  130
3                                      1,537,882 Also, with packins in
accordance with the   The packing unit shown in Figures 5 to 7 invention,
there is no necessity for any comprises 10 fins 1 angularly disposed about
intermediate supporting structure such as an axis 2 lying in the plane of
each fin, the beams or ribs, although such supporting fins radiating from a
tube 8 having its lon- 5   structure may, of course, be used if desired.
gitudinal axis co-axial with the axis (2)  70 The packing unit may be
manufactured about which the fins 1 are disposed; and an from any suitable
material but it is preferred annular reinforcing member 3 in a plane that
plastics materials such as polystyrene, perpendicular to the axis (2);
holding the polyvinyl chloride and polypropylene be fins 1 in a spaced
relationship to one 10 used. The units may be made for example by another.
The outward facing edges of the 75 injection moulding, extrusion or vacuum
fins 1 are serrated at 4, the serration com- forming, the method chosen
depending prising alternative edges 5 parallel to the upon the particular
manufacturing require- axis, 2, and 6, parallel to the reinforcing ments.
member 3, here being about 4 serrations per 15     Possible applications of
the invention 5 cm. The axial length of the unit is 7 cm, the  80 are:-
radial length of each fin is 4 cm and the 1. As a filter medium in effluent
or sewage internal diameter of the tube is 1.5 cm. treatment to replace
stone in filter beds.  The reinforcing member 3 is a generally 2. As a
filter medium stacked into a tower annular plate with an outer diameter of
9.8 20  for biological treatment of effluents.   cm and an inner diameter
of 6.7 cm. The  85 3. As a packing for gas washing, scrubbing outer edge is
serrated at 7, the serrations or chemical change by absorbtion.       being
similar to those on the fins 1. 4. As a medium for forced draught cooling
The units illustrated are approximately in cooling towers.
octahedral in shape comprising either 16 or 25     Preferred embodiments of
the invention 20 triangular faces each defined by serrated  90 will now be
described with reference to the edges of two fins and the reinforcing
accompanying figures.                   member. The serrations are designed
so that Figure 1 is a plan view of a packing unit. the units shall pack
randomly into a bed for Figures 2 and 3 are sections on the line fluid
treatment without stacking together. 30   A-A  of Figure  1 showing
alternative The central tube provided in the embodi-  95 



geometries of pairs of coplanar fins.   ment of Figures 5 to 7 is designed
to permit Figure 4 is a perspective view of the pack- a better flow of
liquid whilst reducing block- ing unit of Figures 1 and 2.            ing
Figure 5 is a plan view of a second packing   WHAT WE CLAIM IS:- 35   unit
of the invention.                    1. a bed for the treatment of fluids
com-  100 Figure 6 is a section on the line X-X of prising a plurality of
packing units character- Figure 5.                               ised in
that each packing unit has a plurality Figure 7 is a perspective view of
the pack- of fins disposed. around an axis lying sub- ing unit of Figures 5
and 6.            stantially in the plane of each of the fins, and 40
The packing unit illustrated in Figures 1 at least one generally part
annular reinforc-  105 to 4 comprises eight fins 1 angularly dis- ing
member between each angularly adja- posed about an axis 2 lying in the
plane of cent pair of fins in a plane substantially per- each fin; and an
annular reinforcing member pendicular to the axis, holding said fins in 3
in a plane perpendicular to the axis, hold- spaced relationship to one
another, the 45   ing the fins 1 in spaced relationship to one-
outward-facing edges of the fins being  110 another. The outward facing
edges of the serrated. fins 1 are serrated at 4, the serration com-   2. A
bed as claimed in claim 1 wherein prising alternating edges 5, parallel to
the the packing units have a hollow tube the axis 2, and 6, parallel to the
reinforcing longitudinal axis of which is substantially 50   member 3,
there being about 4 serration per co-incident with the axis about which the
115 5 cm. The axial length of the unit is either 7 fins are disposed, the
fins radiating from the or 9 cm and the radial length of each fin is outer
surface of the tube. 4.5 cm.                                   3. A bed as
claimed in claim 2 wherein The reinforcing member 3 is a generally the
ratio of the diameter of the packing unit annular plate with an outer
diameter of 9 cm  to diameter of the tube is from 4:1 to 8:1.   120 and an
inner diameter of 4 cm. The outer   4. A bed as claimed in any one of
claims edge is serrated at 7, the serrations being 1 to 3 wherein the
packing unit has from 3 to similar to those on the fins 1.         12 fins.
The unit shown in Figure 3 occupies a   5. A bed as claimed in any one of
claims 60   smaller volume in a random packed bed 1 to 4 wherein the part
annular reinforcing  125 than does the unit shown in Figure 2, with-
members together form one or more gener- out having a significantly reduced
usable ally annular plates. surface area. It is preferred that the fins be
6. A bed as claimed in any one of claims truncated, perpendicular to the
axis of the 1 to 5 wherein the outer edges of the rein- 65   unit, in the
manner shown in Figure 3.    forcing members of each packing unit are  130
1,537.882. serrated                                 from  3 to 18 cms. 7. A
bed as claimed in any one of claims    10. A bed as claimed in claim 1
wherein 1 to 6 wherein the axial length of each pack- each  packing  unit
is substantially  as ing unit is less than the diameter thereof.
described herein, with reference to Figures 1 5    8. A bed as claimed in
any one of claims to 4 or 5 to 7. 1 to 7 in which all the fins are
identical and    STEVENS, HEWLETT & PERKIS, are symmetrical about a plane
perpendicular      Chartered Patent Agents, to the axis of the unit.
5, Quality Court, 9. A bed as claimed in any one of claims
Chancery Lane, 10  1 to 8 wherein the axial length of each unit is
London WC2.                  20 Printed for Her Majesty's Stationery
Office, by Croydon Printing Company Limited, Croydon, Surrey, 1978.
Published by The Patent Office, 25 Southampton Building,  odn, WC2A lAY,
from which copies maybe obtained.    


