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DOUBLE CANTED (W-CANTED
Double Canted (W-Canted) Decanter Type MTC is quite a distin-
guished invention. It is a decanter specifically designed for use in
the separation of liquids in which solids contained are hard to
separate. It is an epochmaking machine that will perform twice
the results of the conventional decanters.

D) DECANTER

Double Canted Decanter for Three Phsse Separation Use (Pat. Pend.)
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Features:

Double Canted (W-Canted) Decanter has the following remark-

able characteristics:

1. Although the size may be the same, this W-Canted Type has
about 2 times the capability of processing the liquid to be treat-
ed as that of the conventional decanters.

2. As the dehydration efficiency improves tremendously, even
sludges containing solids that are hard to separate, can be
converted into a low moisture cake easy for disposal.

3. As the capacity of the Bowl holding, the liquid to be treated is
big, the liquid thus treated results to be much clearer.

Thus, the transparency of the liquid treated by this machine is
quite competitive to that of such liquid treated by the disc type
decanter.

Moreover, this machine is quite suited to treat liquids dis-
charged containing SS (suspended solids) in high ratio, and
the sludge is in the form of a moistureless cake.

4. An unattended continuous operation is possible.

5. Energy saving operation is possible.
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The upper part of Figure 2 is a drawing of a conventional

-decanter. The effective length of the Bowl to hold the liquid for

treatment is 580 mm, and from the tip at a 6” slope it stretches
as far out to the end of the tapered part of the Bowl. The depth of
the liquid in the Bowl is 60 mm. The length of the Drying Beach is
95 mm. The lower half of the drawing is that of the W-Canted
Decanter and it can be noticed that the tapered part of the Bowl
portion has two slopes of 30° and 6° respectively, which actu-
ally is one of the big features. For this reason, the length of the
straight part of Bowl can be increased to 810mm, the depth to
100mm and the Drying Beach to 190 mm.
The reason why the W-Canted Decanter has such an excellent
performance ability in comparison to that of the conventional
decanters processing the same size of Bowl is explained as fol-
lows:
The cake, separated from the liquid containing solids hard to sep-
arate, is in paste form at the tapered part of the Bowl, and when
the raking up speed is not sufficient, a counter flow phenomenon
will occure effected by centrifugal force, and discharging the cake
from the Bowl will become difficult. Thus, in order to transport the
cake out of the Bowl from the liquid level, an obtuse angled slope
of 6” or so is necessary, and such angle was generally accepted
to be the most appropriate for that purpose. But through further
research, the solids below the liquid surface was found to be
effected by a centrifugal force due to the difference of the specific
gravities of the solids and liquid, thus, the theory below, regard-
ing the difference of the centrifugal effects at the liquid surface
and under were established. (The difference of the specific gravi-
ties of solids and liquid in an active mud is said to be 1.02:1)
Below the liquid level (1.02-1) G=0.02G------ (A)
On the # o (1.02) G=1.02G:*+++ (B)
Comparison of centrifugal effects (B)=-(A)=1.02+-0.02=51
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As for the portion below the liquid surface where the centrifugal
effect on the solids is frail, it can be said that even if the slope at
the tapered part of the Bowl were made steeper in proportion to
the rate of the centrifugal effect, no counter flow phenomenon will
occur and the ushering out of the cake is possible. It is a vital
point of this invention.

The W-Canted Decanter sets up a 30°(10° ~-45°) angle changing
point in the liquid close to the surface and just below the liquid
surface where a big centrifugal effect takes place, the sludge can
be slid on to a 8° slope and the sludge, now in cake form, can
be ushered out above the surface of the liquid. It is the very point
of observation concerning this matter.

For this reason, the depth of the liquid, which is the indispensable
condition for clarity of the liquid, was enabled to be made deeper,
thus increasing the volume of treatment and remarkably improv-
ing the dehydration effect.

1. Improvement in the processing capability:

By improvement of the efficiency in the separation and in order

to avoid dispersion of the solids due to unnecessary stirring,

the feed point of raw materials is fixed at the deepest position
of the liquid area.

As can be seen in the drawing in Figure 2, the effective hold-

ing capacity of the W-Canted Type is as follows, when com-

pared to that of the conventional type:
Conventional Type:(5.0>-3.8%) 7 /4X5.8=48.1{
W-Canted Type  :(5.0-3.0%) = /4X8.1=101.8 £

101.8--48.1=2.1(times)

In other words, the W-Canted Type has an effective holding

capacity 2 times that of the conventional type, which means

that it is possible to process twice as much in volume in the
same length of time.
2. Increase in the dehydration efficiency:

The efficiency of dehydration is highly influenced by the length

of the Drying Beach.

In the case of the conventional type, the processing capability

will be greatly affected when the Drying Beach is expanded i.e.

the dehydration rate may increase but the processing capacity

will decrease tremendously. The W-Canted Type has over-
come these defects and the dehydration rate has been
improved by 2~5%.

3. Overwhelming energy saving effect:

The W-Canted Type has many characteristics with regard to

energy saving and by the synergistic effect thereof, we have

data showing that the electric power consumed was less than

1/2 of the conventional type.

a. Fundamentally, high speed revolving machines like
decanters consume, even when operated without any load,
about 60~90% of the electric power due to electric regis-
tance etc. and this electric power basically, is considered to
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be absolutely necessary. In the case of the W-Canted Type,
as it will process twice the volume of the conventional type of
the same size it will mean a saving of about 40% in electric
power consumption.

. As the effective holding time of the liquid to be processed in

the Bowl is longer although the rotating speed (G: centrifugal
force) may be less, the W-Canted Type will show a far superior
performance than the conventional type.

Centrifugal Force G = R x N2/ 894
Centrifugal Force G will be in proportion to the semidiameter R
and rotation N°. As the capacity of a decanter is considered to
be almost in proportion to the effective holding time x centrifu-
gal force G, it is necessary to adopt a 1~2 rank bigger
machine of the conventional type decanter in order to obtain
equal results of the W-Canted Decanter, which possesses a
bigger effective holding capacity.
And the speed V will increase in proportion to the semidiame-
ter R. As for the W-Canted Type that has a smaller semidiam-
eter R but the same effective holding time as that of a big con-
ventional type machine, the centrifugal force G will increase in
proportion to the rotation N2, which means that a big centrifu-
gal force can be obtained by a smaller acceleration energy.

. Economizing of floculant addition

With the increase of the length of time the liquid to be treated
remains in the Bowl and also due to the increase of its depth,
turbulence of flow decreases and centrifuge conducted under
adequate centrifugal force G will eliminate the need of strong
flocculation, thus economizing the use of additives for such
purpose to a great extent.

. Three Phase separation:

As the depth of the liquid is deep in this W-Canted Type, trans-
parency of the liquid is far superb, which provides a most suit-
able feature to conduct a three phase separation. Due to the
long length of time the liquid remains in the Bowl and also to
the depth thereof, a stable stratum of a thick liquid belt will for-
mulate, which makes it possible to conduct an effective three
phase separation.

Cake washing system

The remaining objective component in the cake can be
extracted by spraying the extracting solution to the cake dewa-
tering zone in the decanter and recovered as a separated
solution. Since the extracting solution penetrates into the sep-
arated solution and mix with it, this process cannot be applied
if mixing of the separated solution with the extracting solution
is undesirable. However, this system is satisfactorily applied to
the recovery of chemical catalysts, extraction of juices, etc.
and has obtained excellent results.
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Finscrew Double Canted Decanter

Performance Improvement — 2 times (with W-Cant) X1.7 times (with FIn) = 3.4 times.
Improvement in performance capacity compared to the conventional type screw decanter.
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The newly-developed Finscrew Double Canted Decanter has a
very high efficiency. The significant improvement in the perfor-
mance of this machine is indicated in the upper formula, because
the Double Canted Bowl is able to have a deep liquid level and
long fins inserted in the bowl, thus making up a very big centrifu-
gal sinking area . This excellent character is comparable to
corn disk type decanters which have a very high separation effi-
ciency. However, corn disk type decanter can not handle high
solid content slurries because it tends to be clogged by the solid
and become a tremulous condition. Therefore, preseparation of
solid by other machine is needed. On the other hand, Kotobuki's
Finscrew Double Canted Decanter does not cause any clogging
even in the case of a high solid content slurry.

Figure A shows the internal flow in a corn disk type decanter. In
this decanter, firstly, the fed liquid flows down through the center
pipe, secondarily, the liquid flows outwardly along the bottom,
thirdly, the liquid is distributed between the clearance of individ-
ual corn disks and flows to the center. However, the separated
solid between clearance of the corn disks is pushed out by cen-
trifugal force, thus causing a counter flow to the liquid flowing and
disturbing the flowing path with each other.

B[




In addition, the solid with the same sedimentation velocity as the
flowing rate of the liquid can not move from the clearance, and is
accumulated and piled up in the clearance thus causing clogging
finally.

Figure B illustrates the Finscrew Double-Canted Decanter. This
decanter provides many flow pathes between individual fins for
liquid flow. In this decanter, the solid is separated by flowing
down at a right angle (toward outside) to the liquid flow by cen-
trifugal force, leaves the space between fins and is transported
by screw conveyer. Therefore, the solid is treated smoothly and
never causes piling up and clogging.

Photo C shows the state of a Fin Screw Double Canted Decanter
which has been continuously used for soy bean milk separation
for 1 year. The soy bean milk contains about 26 W% solid of the
concentrated dregs.

Therefore, this machine was desirable for checking the clogging
state.

The checking was made by opening the decanter without wash-
ing, pulling up the internal screw shaft and scraping off the soy
bean dreg remained in the bowl. As shown in the photo, no piled
dregs were observed between fins.

The Finscrew Double Canted Decanter can be used for normal
solid-liquid separation and also for 3 phase separation. Excellent
performance efficiency can be expected in application of this
decanter in various industrial fields because this decanter has a
number of advantages such as increased treatment capacity,
energy conservation, obtaining a clear separated liquid, etc.
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Data on Carrot & Apple Juice squeezing test
(A& 1—2#E+T R ) (Carrot Juice Squeezing test)
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DX (Filtration)

Screen
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Since plant cells are surrounded by semipermeable cell membrane,
coarse crushing under pressure preferentially permeates low molecu-
lar weight fractions such as water thus resulting in a dilute juice. To
cope with this problem, it is better to finely crush the raw materials in
order to completely extract the cellular fluid in squeezing juices. In the
fine crushing, however, the fine particles tend to clog the filter cloth or
cause pulp leak problems.

In addition, as shown in Fig D if the juice is forced to pass through the
cake formed on the filter under pressure, the objective fractions and
pigments are absorbed in the cake. This further accelerates the dilu-
tion of juices. This is clearly proven by the fact that the cake formed
by carrot juice preparation developes stronger red color than that of
the cake formed by juice squeezing with the Double Canted
Decanter.

Other objective fractions are also absorbed and the produced juice
tend to be diluted. On the other hand, the pulp precipitates by cen-
trifugal force in the juice layer and formes a cake layer in the Double
Canted Decanter, as shown in the figure below. Therefore, the possi-
bility of the above mentioned absorption in the filtration in the
decanter process is much smaller than that in the pressurized filtra-
tion through the fine cake layer, thus no serious effect on the juice
quality is seen.

§ Machine Used for the Test
WD-13BACX-LMF (Patented Finscrew Double Canted
Decanter)

§ Method of the Test
Raw material: A Kuroda Gosun Ninjin (carrot) was washed,
peeled and blanched and then it was crushed by the conven-
tional method. The crushed carrot solution was treated by:
No.1: squeezing juice (as it is) by Double Canted
Decanter and
No.@: squeezing juice by W-canted decanter after crush-
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§ Yield of juice squeezing (based on the crushed solution)

Amount of the

squeazed solution (A) | Amount of cake (B) | Squeezing ratio (A+BYH
No (D 701.4kg 292 2kg 70.6% 993.6kg/H
Noe @ 889.2kg 369.6kg 70.7% 1258.8kg/H
§ Result of analysis after squeezing
Juice Cake
sl g [ e lmele, |,
Brix L - b |VAV% [myiotg | Brix %
No. @ 72 | 6.18 | 35.9 |+209 | +21.2| 05 [ 3.10 | 6.0 | 6.21 | 86.0
No. @ 73 | 622 | 376 |+23.1 |+22.4| 40 | 3.76 | 6.3 | 6.20 | 87.6
Filter press | 6.6 | 6.11 | 34.0 | +17.1 | +19.7| 15 | 228 | 6.0 | 6.10 | 87.6
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ing the carrot particles more finely with a special continuous
fine crusher.

After running the Double Canted Decanter for 10 minutes to
stabilize the machine, the weight was measured and sampling
was made.

As a comparison, a carrot juice squeezed by an automatic fil-
ter press was sampled at the same time from the processing
part and the storage tank (unsterilized).

a Products in No.(D) and Filter press were squeezed from the
same original liquid which had been treated under the same
standard crushing conditions.

However, No.() which had been squeezed by the Double
Canted Decanter showed better results in Brix, [-carotene
and hue.

b The cake containing ratio in No.(1) was 1.6 % lower than that
in Filter press-squeezed product.

This indicates that Double Canted Decanter is better than fil-
ter press also in the squeezing ratio.

¢ No.@ is a product prepared by squeezing the solution
crushed under standard conditions by Double Canted
Decanter after crushing it more finely with a special continu-
ous fine crusher.
No.(2 showed even better result than No.(D) in physical prop-
erties of juice, namely Brix and hue.

d As shown in the results of the test, the product prepared by
squeezing by the Double Canted Decanter is better than that
prepared by filter press.

Crushing the puree more finely results in a better juice in
terms of 3 -carotene, Brix and hue.

This is due to the fact that since plant cells are surrounded
by a semipermeable cell membrane, a simple pressing with
filter press etc. preferentially permeates low molecular weight
fractions such as water thus resulting in a dilute juice. On the
other hand, a thick and better quality juice can be squeezed
from the puree which is so prepared by finely crushing that
the cell fluid is directly extractable.

However in the conventional juice squeezing machine, finely
crushed purees tend to cause pulp leak or raise the pressure
in filtration, thus separation is difficult.

Use of the Fin screw Double Canted Decanter has made juice
production enter a new era which requires not only compari-
son of squeezing ratio but also calculation for conversion to
the concentration.
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(Apple Juice squeezing test)

On June 7, 1985 a test operation of apple juice squeezing was
conducted at the Agricultural Foodstuffs Processing Factory of
the Aomori Prefectural Industrial Testing Laboratory, using the
Double Canted Decanter, which exhibited its fullest capability to
obtain the following results.
1. \'"iil’gwét.

To confirm the juice squeezing performance by a Double

Canted Decanter Type Automatic Juice Squeezing Machine.
2. Equipment;

a. Juice Squeezing Machine: Double Canted Type Decanter

(WD-13) of KOTOBUKI TECHREX Ltd.

b. Crusher : Hammer Crusher (5 HP x 8mm)

¢. Material Feeding Pump : Hula Pump (0.75 kw)

d. Vitamin C Feeder : Feeding Pump (max 0.4l/min x 2 lines)

3. Process Diagram: /C m 5000cc/nin
o4\ 2 1
3 ]
@@ | ] e
L1 L1
Raw Material ‘ {
Apple b C 1 a )
(400.8kgs) Cak ulce
(616kgs/H) axe (339.6kgs/39min)
4. EHaNE 4. Resulls of Observation:
a. DRWTIBAD oo A 400.6kes a. Apple Fed : A 400.6kgs.
. - e b. Juice Obtained : B 339.6kgs. (Containing Vitamin C
b o AT RE """""" B 339- Bkgs (V. C. /ﬁﬁf%ga) Solution)
c. T—FE «C 106.4kgs(V.C.BRZZEG) c. Cake Obtained : C 106.4 kgs. (Containing Vitamin C
d. V.C.B®RIEAE D 20.5kes Solution)
<y s d. Vitamin C Solution Fed : D 20.5kgs.
e, 3 Eoinn B-D g
g A x100=79.7% e. Percentage of Juice Squeezed: (B-D)/A X 100=79.7%
f. Turbidity : 16.5%
16.5% g. Sedimentation : 0.1% (3,000rpm > 10min.)
0.194(3, 000rpm % 10min) h. Vitamin C Percentage : 115 mg %
115mg% 5. Study:

REDZ
XIE\ 79.7%7&81=.

(BL) #eEE. Yo —AREEL TR ERT

2. AELUER
a,. REDnS
*f:’(ﬂ’if’{ﬂél,\o
b. BRATOMEE LEHEE600kgs/ HTBER L 5. E18AE
7(1,000kgs/H) TEER G MU, BEIOLIT. =R=0,2~
0.7%2EICBDETEEND.
c., EADOBEBLRCV.C.EFEALE. BBV 1—2I2i18
ERBIFELBE 2,
3. F&H
BB GI2E) OAEETH > EH. ROFEEERTS
CEHEFEE,

« 1009 MUy DiEs. BERERES

a. BULWEHEDRER

b, ZELERE

c. =B0EE. REELEEHRELHI T

d. BEOAVTFUAR, Kk, ABREZETSCLTY

1. Rate of Juice Squeezing:
The feeding of the raw material apple (Fuji Species) and the
juice extracted indicated a ratio of 79.7%.

2. Turbidity and Sedimentation due to Centirifuge:

a. As the raw material was 100% Fuji species apple, the tur-
bidity and sedimentation due to centrifuge were rather
low.

b. The pump for the raw material liqguor was operated at 600
kgs/H against the volume charged. If operated at its regu-
lar capacity (1,000 kgs/H), the turbidity should be below
10% and sedimentation 0.2~0.7%.

c. Vitamin C was added to the juice squeezed to prevent
changing of color. No browning of the juice was observed.

3. Summary:

Although it was a short (39 minutes) juice squeezing experi-

ment, the following facts were confirmed.

a. A high juice squeezing rate.

b. Stable quality.

c. Fully automatic and long hours of stable and continuous
operation were possible.

d. Daily maintenance was sufficient merely by passing
through hot water for sterilization after washing.
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Examples of a practical use of the W-Canted Decanter
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ComparisonChart (2)
Type of Decanter WD-20X (W-Canted Decanter) | Conventional Type Decanter

Measurements of Bow|

520 ¢ X280 4 X1,245L 460 ¢ X380 8 X 1,265

Rotation,/ Efficiency 3,200 rpm / 3,000 G 3,700 rpm / 3,500 G
Cenlrifugal Sedimentalion Area X 3.31X107em? 4,01X10’cm®
Depth (Angle of Tapered Bowl) 120mm (30°&6") 40mm (6.5)
Effeclive Capacity / Total Capacity 100.7 /135 ¢ 44.0/53.3¢
Substance Processed active muds of a Chemical Factory(MLVSS 90~93%)
Volume of Substance Fed 6,000 kgs / H 3,000 kgs /H
Density 21,000 ppm. 21,000 ppm
Additives Added 0.35~0.85% 1.71%
Maisture Conternt of Cake 83.7~86.4% 89.6%
Separation Test of Active sludge Flow of Solids Good Good
at a Potato Starch Factory. - — -
Suspended Sofids in Separaled Liquid 86 ppm 266 ppm
Electricity 400V X 34 X27 A (16:8 kw) | 400 V X 3X29A (18.1kw)
| [ ] T | 3 Active sludge dewaterization
PR ‘ Double Canted Decanter i | -
e BN Sy [ —=p -
(Wo%) 75 R B K EI_It 5 i _ ) )
£ i HEZEIE | DS/DS Wi This machine can be effectively applied to
Samples: a, JEHBREFERE % 0.5We L:h: E . : .
90 b, SRR i dewaterization of active sludge and provides
¢, mEEEER + ER ® @ 05+0.99W% ) )

- 1 B 10-1.30W9 the following advantages compared with the
bl _E . i T s conventional machines; reduction of electric
® BB " power consumption by half, reduction of floc-

L] o9 ® i i
o[ 5 = culant consumption by half ~ 1/3, production
- ! Y mg W a » S L o
w Wi % ® o n® | ; of very clean water and a sufficiently dewa-
a x -_- a ] ry
85 4 A f— 1 L i
=N ' tered cake.
- ST " A . = ] m ——|
| L2/n Lo . ) .
P I ! | Satisfactory separation can be made by using
— "I‘;A the Fin screw Double Canted Decanter with an
. / e —|  industrial scale even without using flocculant.
x L2 H |
80 | // SW AeTKETIESSROMKIAD k5 kLl 2T,
il RO KBEGA AT KA CERICEELEREERLET, i i

—— L | Zashp L fa “Hmﬂﬂmﬁg\m% The picture on the left shows the separation of

R s LR | active sludge for waste water treatment in a

® ! potato starch factory, which is normally very

T

60 70 80 90 ‘(’WT%? difficult. As shown in the photo, a completely
dewatered solid cake, which formed a pyra-

—indicates the guideline of the dewalering efficiency provided by
the Sewage Corporation. Most plots are located on the right of
the guideline, which means passing the values of the guideliine.
Most of the plots on the left of the guideline indicates cases
where addition of HP (below 0.5 w%) was too small or excessive
(more than 2.0 w%).

Therefore, it is expected that they can clear the guideline if the
process is operated under an appropriate control.

mid, was obtained even by dropping it from
the belt conveyer at a high position.
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(v 3x400% {(29x2-27) 1) +1,000 %8, 000H x

¥20/kwH=3.436F M/ F

B B A 328180 YT F Y ADERIM)

A calculation of the advantages obtainable by installation of one
Double Canted Decanter against two of the conventional type (its
equivalent) operated for 8,000 hours a year are as shown below:
A-Type Heavy Oil saved: 53.4 £ /H>X8,000H X ¥80/ 4 =
¥34,176,000/Y
Flocculant Additive saved: (0.171—0.0054) (6,000kgs
/H < 0.025 X< 8,000H) X \1,800/kg= ¥25,272,000/Y
Electric Power saved: [{3>X400X (29X 2)—27}]+
1000 8,000H > \20/kwH= ¥3,436,000/Y

& D E B

=+qa Maintenance Expenses saved: + «
62, 884FM /4 (2 conventional against 1 Double Canted)
DULBD W=HYSBEEANECEN TS, SHOL Total Saving;= ¥62,684,0007¢
ERFB2EEBELET, The above figures justify the superiority of the W-Canted

Decanter.
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Comparison Chart (3)

I. Comparison with Filtration Equipment:
As of recent, automatic filtration equipment such as belt press filters
have shown great development and are being widely adopted for
dehydration of mud, etc. However, by using the Double Canted
Decanter, the depth of the liquid and its long period of stay in the Bowl
render dehydration by centrifuge of low gravity possible, thus making
it unnecessary to build up a sturdy flock of solids, which greatly
reduced the use of flocculant.
As shown in the Comparison Chart (2), the user obtained the same
result even by reducing the amount of flocculant by 1/2 ~ 1/3 of that
required by the conventional process. In addition, improvement in the
dewatering rate was so remarkable with the use of a long Drying
Beach that this is in no way inferior to the treatment capacity obtained
by the automatic filtration equipment.
Moreover, since no trouble of clogging in the belt of the filter, mean-
dering or breakage occures and washing of the filtering cloth is not
required either, no possibility of trouble of recycling the thick solid to
the process with the washing solution is expected. This means that
the Double Canted Decanter develops very economical functions as
a dewatering (dehydration) machine while maintaining its advantage
of easy handling which enables continuous operation without atten-
dant. A low cost sewage freatment without digesting tank is also pos-
sible since improvement in exfoliation of the cake is unnecessary
unlike in the case of filter, thus not requiring addition of an inorganic fil-
ter aid or converting the sludge into an inorganic material.
Comparison Chart (3) indicates the results of a comparison test for
separation of the same active sludge by a belt press and the Double
canted. Decanter.
Addition of an inorganic filter aid or converting sludge into an inorgan-
ic material certainly contributes to the reduction of the water retention
in the cake, however, at the same time, this reduces heat generation
from the sludge, thus it is disadvantageous for incineration.
Addition of an inorganic filter aid increases the amount of the resultant
ash and in turn, increases the industrial waste treatment cost. There
is also a fear of increasing erosion of the incinerator as well as gener-
ation of the secondary hazard with heavy metals.

Machine An object MLSS VTS Feed Ton/H Additives Moisture Cont. % in Cake |  SSin Filtered Liquid
2,250mm Belt Press active mud 1,2000 ppm 79~82% T H.P. 85.6% 420 ppm
WD-13X Decanter & % 4 2.0T 7 84.3% 126 ppm

Cmparison Table of Belt-Press Filtration Machine and

W-Canted Decanter operated for the period of one month:
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Comparison Chart (4)

2. Wear and Tear of the Decanter

As the Double Canted Decanter has a portion where angle is
very steep, 30°(10° ~ 45°), wear and tear at this portion is a
big concern. However, the Double Coated type machine was
developed to separate soft sludges containing a liquid which is
hard to separate. Machines of this type have been operated to
date since 1978 but no significant wear and tear have been
observed in most of such machines.
However, if the treated liquid contains solids such as sand,
wear and tear might occure in the Double Canted Decanter
same as in the conventional decanter.
In such case, it is desirable to take necessary countermea-
sures to separate the solids in a setting tank before the treat-
ment of the liquid. As a criterion, the following formula are
given for reference:

yssina =(ys— yl)sing

¥ s: Specific gravity of solids.

y |: Specific gravity of liquid.

a : Angle of Conventional Decanter.

/3 : Angle of W-Canted Decanter.

If the above formula should come to stand, it could be consid-
ered that the wear and tear problem will be similar to that of
the conventional decanters, but the W-Canted Decanter may
be more advantageous against wear and tear, due to the fact
that treatment can be conducted at a lower G. However,
should the right side of the above Formula increase, wear and
tear at the steep 30° (10° ~ 45°) angle slope of the W-Canted
Decanter will thus increase.

For machines treating such materials, a special design against
the wear and tear has been implemented. For the edge of the
screw in the standard model, Stellite is deposited to prevent
wear and tear. In the case of requiring a special protective
contermeasure for abrasion, a tungsten carbide alloy is
deposited.

§ Separation of aluminium hydroxide

The above photos illustrate a separation test conducted with
aluminum hydroxide which represents the liquid of hard sepa-
ration. The red marked samples were separated by the con-
ventional type machine and the black marked samples were
separated by the Double Canted Decanter. Analytical values
are shown in the table below.

Sample 1 Sample 2 Sample 3 Sample 4
Conv. W-Canted Conv. W-Canted Conv. W-Canted Conv. W-Canted
Amount Fed (M¥/H) 2 2 2 2 2 2 3 3
Addition of H.P. (%D.S.) 1.0 1.0 0.5 0.5 1.5 15 1.0 1.0
S.S. in Separated Liquid (ppm) 340 95 2220 820 313 170 1210 350
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§ Test to remove suspended solids (8S) in the drains at
a starch factory.

Atthe "M" factory in Hyogo Pref., a starch concentration drain treated with
a disc decanter (known as a Delaval Type or Westphalia Type) was sub-
jected to a Double Canted Decanter (WD-13X) to remove the SS con-
tained therein. This drain can be seen at the right edge of Photo A. Its
appearance was of completely suspended turbidity and it seemedto be a
hard to separate liquid of such a degree where no sediment was visible
even after it was left for 48 hours. Photo B is a micro-picture of the liquid
containing a SS concentration of 115 ppm and a SS diameter of 12 1.
Photo C is the result of a test conducted with a Double Canted Decanter
at a treatment capacity of 6,000 £ /H and the SS in the liquid came down
to 30 ppm, which is a remarkable improvement. In other words, the
diameter of the SS in the liquid dropped to less than 5. Photos E
shows results of tests conducted at 3,000 £ /H (SS=21 ppm) and
1,000 £ /H (SS=15 ppm) speeds respectively and at 1,000 £ /H. The lig-
uid became almost like a clear water, with a transparency equivalent to
city pipe water.

As can be seen from the above, the purifying and separation capabilities
of a W-Canted Decanter were competitive to those of a disc type
decanter and moreover, it was proved that it could discharge the solids
separated in the form of dehydrated cakes.

Further improvement in the performance can be expected by using the
Fin screw Double Canted Decanter.

Photo: A
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Three phase separation
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ree phase separation

From 4~6 December 1985, a three phase separation test with
a Double Canted Decanter was conducted at a fish meal facto-
ry "S" in Hokkaido, and the performances thereof were as
below, which prove the superiority of this machine for such
specified purposes.

Heretofore, at a fish meal factory, to separate the fish oil (light
liquor) and sticky liquor (heavy liquor) from the cooked juice fil-
tered out by a press, a screw-decanter is generally used,
which separates and removes the solids, then a disc type
decanter such as the Westphalia Type Separater etc. is further
adopted for separation of the fish oil and sticky liquor. In other
words, it uses a series of 2 costly centrifugal forces which
means a waste of energy. Moreover, when considering the
incidental facilities such as tanks, pumps, buildings and electri-
cal equipments, all of them impose a big burden in the the
construction of a factory.

If all these operations can be accomplished by one centrifuge,
it will be a great saving in the construction expenses and fur-
ther, will minimize energy consumption and curtail mainte-
nance costs, thus economical effect is immeasurable.

This dreamlike story can be realized by the use of a Double
Canted Decanter.

The photos on the next page (No.1&2) are pictures of a
Double Canted Decanter in a test run. The chute received by
the drum on the left end of the picture shows the outlet of the
cake (fish meal). The left one of the two nozzles on the right
side is for the light liquor (fish oil) and the right one is for the
heavy liquor (sticky liquor). The state of treatment showed that
the fish meal was sufficiently dehydrated, which looked like
flake scatterings of rubber erasers.

The fish oil contained no fish meal and was separated in very
good state of a brownish transparent liquid and the rate of
moisture content was by the Karl Fisher Method of Analysis,
0.1 weight percentage.

The heavy liguor was of such quality that only 0.3 vol.% (sedi-
mentation occuring by centrifugal separation) of solids sedi-
mented at the bottom of the test tubes, when treated with a
centrifuge for laboratory use operated at 2,000 G 15 minutes.
The oil remained in the stick liquor was merely 0.1 weight %
and most of it was emulsified, therefore it was concluded that,
considering the 2 centrifugal separations and number of times
for passing through the pipes in the case of the conventional
method, separation by the Double Canted Decanter can be
performed with far less emulsion loss.

The photo (No.3) on the right is a picture of the test tubes
showing the sedimentation occuring when a laboratory scale
centrifuge is adopted; the left shows the sticky liquor, where
only a small amount (0.3 vol. %) of solids sedimentation can
be seen at the bottom. The right is that of the fish oil, where
even after centrifugal separation and sedimentation test, no
foreign matters are visible either at the top or bottom.

Next, a comparison between the actual test data of a three
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phase separation test conducted with a conventional decanter,
but arranged so as to perform a three phase separation, and
that of a Double Canted Decanter are given bellow:

Figure 3 is a test data performed at a fish meal factory by a
conventional screw decanter but re-designed to conduct a
three phase separation, having a bowl with an inner diameter
of 250 mm. Figure 4 is the performance of a W-Canted
Decanter (with a 320 mm inner diameter bowl) in the three
phase separation test at the same fish meal factory. When a
comparison of the capabilities of the two are made, the latter is
1.7 times the former and the relative capability performance of
the two should balance at the point when the volume treated
by the W-Canted Type is 1,700 £ /H, but in actuality, an exces-
sive 3,000 £ /H load test was conducted for the comparison.
First of all, the most important thing was that the fish oil by the
conventional type contained 1.8 weight % moisture and 2.0
vol. % of solids (sedimentation by centrifuge), which in such
the state as it was, the fish oil could not possibly be processed
into a finished product, so it was re-refined by a disc type
decanter to obtain a commercial product. This is in contradic-
tion to the operational purpose of a three phase separation
decanter, where a solids and liquid separation as well as a lig-
uid-liquid separation are to be conducted by one machine.
Thus, it resulted to require the aid of a separation disk type
(Delaval Type) decanter to do the refining.

Next, even in the heavy liquor, the accompanying oil is as high
as 0.83 weight %, which curtails the yield of the main fish oil
product, whereas, that of the Double Canted Type was 0.1
weight % or less than 1/8 of the conventional. Also, in the
comparison of the accompanying solids, the Double Canted
Type carried out a far clearer performance, equivalent to or
better than the results of a two step treatment by a convention-
al screw decanter and disc type decanter placed in a series.
Since, the conventional type will have an accompanying solid
concentration 4 times as much as that of the Double Canted
Type in concentration, it will contaminate the heating surface
of the concentration tank to such a degree that will cause dete-
rioration in the treating capability and perhaps even cause oper-
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Performance of a Double Canted Decanter in a three phases
separation test at a fish meal factory.

Figure 3

I Filtration with a Screw Press |

Rotary Screening

ational suspension. As mentioned above, the Double Canted
Decanter for Three Phase Separation has overcome the various
incoveniences of the conventional type and has succeeded in con-
ducting a centrifugal separation in one step at the fish meal factory.
Further improvement in performance can be expected by using the
Fin Screw Double Canted Decanter.

Performance of a conventional decanter in a three phases sepa-
ration test at a fish meal factory.

Figure 4

[ Filtration with a Screw Press I

Raw Material Sardine Raw Material Sardine
Fats & Oil 30.8 vol. % Fats & Qil 156~318val. %
Moisture 61.5 vol. % Moisture Bal. wl. %
Solids 7.7 vol. % Solids 3.2~121 vol.%
three phases Separation Decanter WD-13X-3 three phases separation Decanter
Volume Treated 1,0002 /H Volume Treated 30002 /H
Temperature of Treatm't 95T Temperature of Treatm't 90T
Centrifugal Force 3,000G Centrifugal Force 3.000G
Light Liquor Heavy Liquor Cake (Solids) Light Liquor Heavy Liguor Cake (Solids)
Fats & Oil Balance 0.83wW. % =3.0w. % Fats & Qil Balance 0.1~0.15w. % =1.8w. %
Moisture Z25vol. % 1.8w. % 98.7 vol. % =70 w. % Moisture =021vol. % 0.15w. % Bal. vol. % =65 w. %
Solids =2.0vol. % 1.3 vol. % Balance Solids =Trace 0.3 vol. % Balance
DelavalType Decanter Concenlralion Tank Dryer Fish Oil Concentration Tank Dryer
y.p ) need decompese cleanning I—I | ‘ | ] | |
Palishing for awhile
| Fish Oil | I Protein Concentrate | Protein Concentrate
§SWHY NFH9—DEEH § Application examples.
= < N P 5, 2SR . 1 v it i E i . .
BERNIA  Stest - V—ATX A0 - Eh8A1) - 8 FOOD - fruit juice - vegetable juice - sauce extract
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soymilk - surimi - protein - yeast - tea - coffee.

STARCH : starch « pulp - fine fiber.
CHEMICAL : pigment - active carbon - fine particle of plastics.
WASTE WATER : active sludge - flocculate mud - pulp mud.

Whisky & Brandy, waste liquid after distilla-

tion.
OTHERS : feed. microbial cells.
THREE PHASE SEPARATION :

:palm oil - fish meel - orange oil - coffee oil.

Please feel free to ask us if you have any problem of separa-
tion.



Rough Drawing of W-Canted Decanter
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BE~TE R U BIEE E 2 (Rough Dimension and Rough Weight of W-Canted Decanter)
b BIZE & (m/m)(Rough Dimension) BIBEE & (kgs)
Rough Weight
Type A B C X ¥ Z (Excluded Motor)
WD-6 1450 1200 700 300 800 500 1200
wWD-7 1500 1200 700 300 800 500 1300
WD-8 1800 1200 700 300 800 500 1500
WD-10 1935 1580 865 400 800 500 2150
WD-12 2095 1590 865 400 800 500 2200
WD-13 2195 1580 865 400 800 500 2250
WD-14 2315 1590 865 400 800 500 2300
WD-16 3150 2100 1150 800 1200 500 3350
WD-18 3430 2100 1150 80O 1200 500 3400
WD-20 3725 2100 1150 800 1200 500 3500
WD-22 4000 3500 1250 1000 1800 600 4300
WD-24 4300 3500 1250 1000 1800 600 4700
WD-26 4500 3500 1250 1000 1800 600 5000

W#H > b7 H > & — HIBEEE 715 (Rough Capacities Table of W-Canted Decanter)

Max. Centrifugal

Rough Capacity m*/H

Electric power kw

Type efficiancy G (B &> TEELET, ) | (OB d > CEELET, )
WD-6 3,500 0.3~0.6 1.5~5.5
WD-7 3,500 0.5~1.0 2.2~55
WD-8 3,500 0.6~1.2 22~55
WD-10 3,500 1.0~2.0 3.7~7.5
WD-12 3,500 2.0~4.0 55~11.0
WD-13 3,500 3.0~6.0 7.5~15.0
WD-14 3,500 4.0~8.0 7.5~18.5
WD-16 3,200 6.0~12.0 11.0~22.0
WD-18 3,200 7.0~14.0 18.5~30.0
WD-20 3,200 10.0~20.0 22.0~45.0
WD-22 3,000 15.0~30.0 30.0~75.0
WD-24 3,000 20.0~40.0 45.0~100.0
WD-26 3,000 25.0~50.0 55.0~125.0

1B L. WD-22~WD-26 I3 IRFEREFRT T,
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