What is claimed is:
1. A separator assembly comprising:

a central core element comprising at least two permeate exhaust conduits and

not comyprising a concentrate exhaust conduit; and

a meXabrane stack assembly comprising at least one feed carrier layer, at least
two permeate ier layers, and at least two membrane layers, the membrane layers

being disposed betyveen the feed carrier layer and the permeate carrier layers;

wherein the peteate exhaust conduits are separated by a first portion of the

membrane stack assembly\and

wherein a second portidp of the membrane stack assembly forms a multilayer

membrane assembly disposed arodad the central core element, and

wherein the feed carrier layex is not in contact with a permeate exhaust

conduit, and

wherein the permeate carrier layers in contact with at least one permeate

exhaust conduit.

2.  The separator assembly of claim 1, whygrein the multilayer membrane

assembly is radially disposed around the central core ele

3. The separator assembly according to claim 1\wherein the separator

assembly is a salt separator assembly

4.  The separator assembly according to claim 1, whereit\ the membrane

layers comprise a functionalized surface and an unfunctionalized surface

5.  The separator assembly according to claim 1 comprising three \gr more

permeate exhaust conduits.

6. The separator assembly according to claim 1, comprising a plurality o

feed carrier layers.
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7.  The separator assembly according to claim 1, comprising three or more

permeate carrier layers.

8.  The separator assembly according to claim 1, comprising three or more

e layers.
A salt separator assembly comprising:

a centraNcore element comprising at least two permeate exhaust conduits and

not comprising a c\acentrate exhaust conduit; and

a membrane stadk assembly comprising at least one feed carrier layer, at least
two permeate carrier layer\, and at least two salt-rejecting membrane layers, the salt-
rejecting membrane layers BRing disposed between the feed carrier layer and the

permeate carrier layers;

wherein the permeate exhaus\conduits are separated by a first portion of the

membrane stack assembly, and

wherein a second portion of the memY{rane stack assembly forms a multilayer

membrane assembly disposed around the centraNgore element, and

wherein the feed carrier layer is not in cdutact with a permeate exhaust

conduit, and

wherein the permeate carrier layers are in contact with at least one permeate

exhaust conduit.

10. The salt separator assembly according to claim 9, wherXin the multilayer

membrane assembly is radially disposed around the central core elemen

11. The salt separator assembly according to claim 9, wherein\the salt-
rejecting membrane layers comprise a functionalized surface and an unfunctiodalized

surface.
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12. The salt separator assembly according to claim 9, comprising three or

more permeate exhaust conduits.

13. The salt separator assembly according to claim 9, comprising a plurality

carrier layers.

The salt separator assembly according to claim 9, comprising three or

more permea¥g carrier layers.

15. The \alt separator assembly according to claim 9, comprising three or

more salt-rejecting m¢mbrane layers.
16. A spiral flowreverse osmosis apparatus comprising:
(a) a pressurizabl} housing; and

(b) a separator assemRly comprising a membrane stack assembly and a
central core element comprising at Ngast two permeate exhaust conduits and not

comprising a concentrate exhaust condut

wherein the membrane stack assdunbly comprises at least one feed carrier
layer, at least two permeate carrier layers, and\ at least two membrane layers, the
membrane layers being disposed between the fedqd carrier layer and the permeate

carrier layers, and

wherein the permeate exhaust conduits are sepgrated by a first portion of

the membrane stack assembly, and

wherein a second portion of the membrane stack

multilayer membrane assembly disposed around the central core elemeyt, and

wherein the feed carrier layer is not in contact with a permeXg exhaust

conduit, and

wherein the permeate carrier layers are in contact with at least one permeyxte

exhaust conduit, and
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wherein the pressurizable housing comprises at least one feed inlet configured

to provide a feed solution to the feed carrier layer, and

wherein the pressurizable housing comprises at least one permeate exhaust
outleNcoupled to the permeate exhaust conduits, and at least one concentrate exhaust

outlet.

17. e spiral flow reverse osmosis membrane apparatus according to claim
16, wherein the \ultilayer membrane assembly is radially disposed around the central

core element.

18. The spiral Now reverse osmosis membrane apparatus according to claim
16, wherein the membrage layers comprise a functionalized surface and an

unfunctionalized surface.

19. The spiral flow reversg osmosis membrane apparatus according to claim

20. The spiral flow reverse osmo¥Ns membrane apparatus according to claim

16, wherein the feed carrier layer is comprised\of a plastic screen.

30



CLAIMS

1. A central core element for a separator assembly comprising:

at least two porous exhaust conduits;

said porous exhaust conduits comprising an exhaust channel and one or more
openings which allow fluid communication between an exterior surface of the porous
exhaust conduit and the exhaust channel,

at least one of said porous exhaust conduits comprising a flow control element,

said porous exhaust conduits comprising at least one spacer element defining a
cavity between said porous exhaust conduits, said cavity being configured to

accommodate a first portion of a membrane stack assembly.

2. The central core element according to claim 1, wherein at least one of the

porous exhaust conduits is a porous half-cylinder shaped tube.

3. The central core element according to claim 1, wherein at least one of the
porous exhaust conduits is selected from the group consisting of porous half-octagon
shaped tubes, porous half-decahedron shaped tubes, and porous half-tetradecahedron

shaped tubes.

4. The central core element according to claim 1, wherein all said porous exhaust

conduits have identical shapes.

5. The central core element according to claim 1, wherein at least two of said

porous exhaust conduits have different shapes.

6. The central core element according to claim 1, comprising a porous exhaust

conduit having a teardrop shape.

7. The central core element according to claim 1 comprising at least three porous

exhaust conduits.

8. The central core element according to claim 1 comprising at least four porous

exhaust conduits.
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9. The central core element according to claim 8 comprising four porous exhaust

conduits.

10. The central core element according to claim 1, wherein at least one of said

porous exhaust conduit comprises a blocking element.

11. The central core element according to claim 1, wherein the porous exhaust

conduits comprise one or more grooves adapted to secure an o-ring.

12. The central core element according to claim 1, wherein the porous exhaust
conduits define at least two cavities configured to accommodate a first portion of a

membrane stack assembly.

13. A central core element for a separator assembly comprising:

two porous exhaust conduits;

said porous exhaust conduits comprising an exhaust channel and one or more
openings which allow fluid communication between an exterior surface of the porous
exhaust conduit and the exhaust channel,

at least one of said porous exhaust conduits comprising a flow control element,

said porous exhaust conduits comprising at least one spacer element defining a
cavity between said porous exhaust conduits,

said cavity being configured to accommodate a first portion of a membrane

stack assembly.

14. The central core element according to claim 13, wherein each of the porous

exhaust conduits is a porous half-cylinder shaped tube.

15. A central core element for a separator assembly comprising:

a pair of central core element components, each central core element
component comprising a pair of identical quarter-cylinder shaped porous exhaust
conduits;

each porous exhaust conduit comprising an exhaust channel and one or more
openings which allow fluid communication between an exterior surface of the porous

exhaust conduit and the exhaust channel,
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said porous exhaust conduits defining two cavities,

each of said cavities being configured to accommodate a first portion of a
membrane stack assembly,

wherein for each central core element component, the exhaust channels share
a common exit cavity,

and wherein the central core element is configured such that during operation of
a separator assembly comprising the central core element, flow through the exhaust
channels of two of the porous exhaust conduits is in one direction while flow the
exhaust channels of the remaining two porous exhaust conduits is in the opposite

direction.

16. A central core element for a separator assembly comprising:

at least two porous exhaust conduits;

said porous exhaust conduits comprising an exhaust channel and one or more
openings which allow fluid communication between an exterior surface of the porous
exhaust conduit and the exhaust channel,

at least one of said porous exhaust conduits comprising a flow control element,

said porous exhaust conduits independently defining a cavity between said
porous exhaust conduits,

said cavity being configured to accommodate a first portion of a membrane

stack assembly.

17. The central core element according to claim 16, wherein all said porous

exhaust conduits have identical shapes.

18. The central core element according to claim 16, wherein at least one of said

porous exhaust conduit comprises a blocking element.
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