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ice crystals, and butane vapour leaves contin-
uously along the line 78.

The column 14 (Figure 1) is of rectangular
cross-scction (not shown) and comprises four
drain boxes 120 (only three of which are
shown) located adjacent side walls of the co-
lumn 14 and each communicating with the line
66; cach of the drain boxes 120 comprises a
drain wall 122 which provides communication
between the box 120 and a chamber provided
by the hollow interior of the column 14. The
column 14 also comprises a spray device 124
in communication with the line 64 and ar-

_ranged to spray water derived from the melter

16 and an endless belt scraper 126 adjacent
the chute 52,

In the operation of the plant a bed of ice
crystals and saline water rises slowly contin-
uously up along the chamber provided by the
intcrior of the column 14 and saline water
drains laterally through. the drain walls 122
and drain boxes 120 into the line 66. The
scraper 126 continuously scrapes ice crystals
from the top of the bed into the chute 52
to direct the crystals towards the melter 16
and fresh water is sprayed continuously onto
the rising bed by the spray device 124 to wash
adhering saline water off the ice crystals; most
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¢ temperature  immediately
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crystallizer: 10°C.

flow rate: 40 Ibs./hour
this is in excess of theor-

. etical requirements because

Réiect brine :

of heat losses)

boiling temperature: minus
2.45°C

recycle rate to sea water
feed: 25 Ibs./hour

salt concentration: 44,000

- p-p-m.

Ice crystals

Product water :

recycle rate to inlet of
wash/separator column: - nil
flat discs 1—2 mm. in
diameter and of thickness
about 1/5th of their dia-
meter,

overall yield: 18 Ibs./hour
recycle for washing ice cry-

" stals: 24 Ibs. /hour

salt concentration: S00
p-m

p.pm.
Retention in freezer/crystallizer: 10 minutes.
Equilibrium temperature in freezer/crystal-

liser: minus 2.45°C,
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ranged to scrape ice crystals from the top of
the bed and to direct them towards the melting
means, and a spray dev:ce arranged to spray
55 fresh water onto the tising bed to wash adher-
ing saline water off the ice crystals.

6. Plant according to any one of the preced-
ing claims comprising means for removing sus-
pended and dissolved refrigerant from water

60 ::si:ltmg from melting the separated ice crys-

7. Desalination plant constructed, arranged

19. A method according to  any one of claims
8 to 18 wherein the saline]is sea water, .

20. A method according to claim 19 wherein
the salt concentration of the sea water is about
35,000 parts per million by weight.

21. A method according to any one of claims
8 to 20 wherein the recovery rate of fresh
water is between 20%, and 50%, of the input
of saline water.

22. A method according to claim 21 wherein
the recovery rate is about 40%
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7. Desalination pI ant construct ed, arranged

the recovery rate is about

40%
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tainer for saline water, (b) means for injecting
volatile liquid refrigerant into the contamer,
() bafflc means mounted in the container; the
arrangement being such that in the operation
of the plant volatile liquid refrigerant, immis-
cible with water, is injected into the container,
boils, causes ice crystals to form, and causes
circulation of a slurry of ice crystals in tur-
bulent fiow around the bafflc means, (d) means
for separating the ice crystals from their

mother liquor, and (c) means for melting the _

separated ice crystals.

2. Desalination plant comprising (@) a con-
tainer for saline water, (b) an upright baffle
mounted in the container and spaced from a
basc wall of the container which baffle is sub-
merged in saline water in the operation of the
plant, (c) means located to onec side of the
baffle for injecting a volatile liquid refrigerant
for flow up past the baffle, (d) means for sepa-
rating the ice crystals from their mother liquor,
and () mecans for melting the separated ice
crystals,

3. Desalination plant comprising (a) a con-
tainer for saline water, (b) an upright baffle
tube mounted in the container and spaced
from a basc wall of the container and also
spaced from a side wall of the container, which
baffle tube is submerged in saline water in the
operation of the plant, (c) means for injecting
a volatile liquid refrigerant for flow up along
the baffle tube, (d) means for separating the
ice crystals from their mother liquor, and (e
means for melting the scparated ice crystals.

4. Plant according to claim 3 wherein the
injection means is so arranged that the flow
of refrigerant is up along the inside of the
baffle tubc.

5. Plant according to any onc of the preced-
ing claims wherein the scparating means com-
priscs a chamber up along which a bed of ice
crystals rises in the operation of the plant, a
drainage device located adjacent a side wall
of the chamber arranged to drain water later-
ally from the rising bed, a scraper device ar-
ranged to scrape ice crystals from the top of
the bed and to direct them towards the meiting
means, and a spray device arranged to spray
fresh water onto the rising bed to wash adher-
ing saline water off the ice crystals.

6. Plant according to any onc of the preced-
ing claims comprising means for removing sus-
pended and dissolved refrigerant from water
rc'i».ultmg from melting the separated ice crys-
tals.

7. Desalination plant constructed, arranged

before described with Rfqregcecty th@ Firapqer
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produce fresh water comprising the steps of
(a8@xjcctmg into th@Baline wateyDa volatile
liquid refrigerant immiscible with water, so
that the refrigerant boils, causes ice crystals
to form and causes circulation of a slurry of
ice crystals around a baffle, (b) scparating the
ice crystals fromi their mother liquor, and (c)
melting the separated ice crystals.

9. A method according to claim 8 whercin
the slurry circulates around the baffle in tur-
bulent flow.

10. A method according to claim 8 or claim
9 wherein the bafIle is upright.

11. A method according to any one of claims
8 to 10 wherein the baffle is a tube.

12. A method according to claim 10 wherein
the bafflc is a tube and the flow of refrigerant
is up along the inside of the tube.

13. A method according to any one of claims
8 to 12 wherein the scparation step is carried
out by drammg water laterally from a rising
bed of ice crystals onto which fresh water is
sprayed to wash adhering saline water off the
ice crystals.

14. A method according to claim 13 wherein
said fresh water is derived from melting the
separated ice crystals.

15. A method according to any one of claims
8 to 14 wherein refrigerant vapour from the
injection step is compressed and in the melting
step icc crystals arc melted by direct contact
with the compressed vapour, liquefied refriger-
ant ‘resulting from said direct contact being
recycled to the injection step.

. 16. A mcthod according to any one of claims
8 to 15 wherein small quantities of suspended
and disssolved refrigerant are removed from
water resulting from melting the separated ice
crystals.

17. A method according to any one of claims
8 to 16 wherein the water is desalinated to
a salt concentration of not more than 500 parts
per million by weight.

18. A method according to claim 17 whercin
the water is desalinated to a salt concentration
of not more than 300 parts per million by
weight.

19. A method according to any one of claims
8 to 18 whcrein the salmeLls sca water,

20. A method according to claim 19 wherein
the salt concentration of the sea water is abéut
35,000 parts per million by weight.

21. A method according to any one of claims
8 to 20 wherein the recovery rate of fresh
water is between 20%, and 509, of the input
of saline water.

22. A method according to claim 21 wherein
the recovery rate is about 40%,.
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23. A method according to any one of claims 25. Fresh water when produced by a method
8 to 22 wherein the refrigerant comprises n- according to any one of claims 8 to 24.
butane.
. 24. A method of desalinating sea water sub-
stantially as hereinbefore described with refer-
ence to the Example.
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