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ABSTRACT

The quality control performance of the three phase decanting
centrifuge was determined using statistical process control
techniques. Individual X-charts of feed componentss oil,
water and solids indicated that these inputs were tending
towards positive instability resulting in an overall fourth
order pulynomial time instability of the oil light phase and
decreasing oil composition in the light, heavy and solid
phases. This confirms that the settling tank performance was
highly variable causing severe quality control deviations in
the centrifuge outputs. These disturbances are then
transmitted via the output streams to the adjoining units
such as sludge tank, o0il tank and eventually to the
separatore. This is in contrast with the role of the settling
tank which is to compact the solids and to buffer out outflow
deviations.

INTRODUCTION

Decanting centrifuges (scroll type) were used in crude palm
pil clarification since 1976 to help the milling operation in
reducing the oil losses leaving the system while capturing
the solids to reduce the organic load in the effluent ponds.
Several trials have been conducted to evaluate the
performance of this centrifuge (Mohamad 5. et.al., 1787,
Southworth A., 1983) Most of the works were focussed in the
the monitoring of the total cil losses in the gutlet streams
and compared the figures with the total oil losses that were
phtained from the conventional system (without the decanting
centrifuge). Published research report indicated that
substantial pil losses reduction were achieved by installing
the centrifuge with appropriate configurations. Never theless,
oil 1osses figures alone are insufficient to describe the
actual performance of the centrifuge without considering the
dynamic behaviour of the wmachine since the process Was
sub jected to the input variations (Mohamad 5.,1988). In this
study an attemp was made to perform both steady—state and
dynamic state modelling in order to describe the performance
of the decanting centrifuge separating the woil, water and
spolids from crude palm cil slurry.
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Steady-state model was developed using sisultaneous modular
matrix sethod for o0il, water and solids which then is used to
predict the outputs, inputes and stream flowrates under
steady- state conditions. The quality control of the
centrifuge was determined using statistical process control
technigues whereby individual X-charts of feed components
were analysed for their stability. Furthermore regression
analysis was done on the feed components with respect to the
output stream components to establish relevant relationships.

RESULTES AND DISCUSBIONS

An example of process flow diagram for crude palm oil
clarification using decanting centrifuge is shown in figure 1
and the process flowsheet is given in table 1. BStream and
component flowrates were obtained after assigning values in
the second last column of individual msatrixes and performsing
matrix operation. Simulated results indicate that only 96.40%
oil the total oil were recovered in the light phase stream
and the balance were remained in the final discharge (1.61%),
recycle stream (1.39%) and solids (0.4%) 0i1 in final
discharge and solids were considered as losses. Simulated
distribution of solids were given in figure 1la. Almost
half on the total solids were remained in the final discharge
and only 35.62% were captured in solids stream. 7The balance
were in light phase (12.24%) and recycle stream (3.622).

Figure 3,4 and 5 displayed X-bar chart for oil component in
the light, heavy and feed streams. At the begining, input oil
composition varies widely but later stabilized at mean value
of 11.43% which is 40X of the toal time as indicated by
Pareto Chart in Figure 6. Consequently, both outlet oil
compositions too varies accordingly resulting in an overall
fourth order polynomial time instability (Figure 2). This
indicates that the settling tank (decanting centrifuge
operated with settling tank as shown in figure 11)
performance varies causing severe quality control deviation
in the output streams. Disturbances were then transmitted via
the output stream to the adjoining units like settling tank,
oil tank and oil purifier, in contrast with the role of
settling tank which supposed to compact the solid layer and
buffer outflow deviation.

The regression of feed oil composition with respect to oil in
the light, heavy and splids show= a second order polynomial
relationships (Figure 8,9 and 10). As indicated in figure 8,
increasing oil composition in the feed do not favour optimal
oil recovery in the light phase. Therefore lower oil
composition in the sludge of settling tank (feed to the
decanter) is preferred whenever operating three phase
decanting centrifuge in crude palm oil clarification station
to ensure high oil recovery in the light phase. Furthermore,
high feed oil content contributed to high oil losses in heavy
phase stream (Figwre 9). Figure 10 shows that the oil
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caomposition in solid decreases as feed oil composition
increases. However the value increases as feed il
composition approaches 11.24Y . This indicates that the il
layer gets too thick and more oil was being absorbed in the
" splids as it leaves the centrifuge ponl.

CONCLUSION

The steady-state model developed ic useful in gquantifying the
total oil losses from the system. It also can be used to
study the distribution oil, water and solids in the cutput
streams. The dynamic model provides the stability status of
the decanting centrifuge ’
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TABLE 1. PROCESS FLOWSHEET FOR CRUDE PALM OIL
CLARIFICATION BY THREE-PHASE DECANTING
CENTRIFUGE DESCRIBED IN FIGURE 1

CONPONENT STREANS FLOWRARTES

MASS MASS1 1,00 2,00 3.00 4.00 =3.00

0il 3 725.45 0.39 3 785.89 3 &49.57 121,15 80,25 3 649,37

niter 3 bl2.66 0.58 5 70b.6b 2.67 5 135,99 469,59 2,87

solids 338,70 0,00 351,45 £3.03 182,79 12,75 43.03

T0TAL= g 477,00

In COMMAND MODE:-

For range nases, press alt-n

For matrix operations, press alt-a

TOTAL FEED: § 477.00

COMPONENT = oil

PERCENTABE= 38.50

! 2 3 ) 5 IN/QUT FLOWS
1 1.000 -1,000 3725.645 3785.89 a
2 -0.%8 1,000 -15.180 3649.97b
3 -0.032 [.000 1u.1dc
4 -1.00 £.000 -50.,900 40.25d
3 -1.00 1.600 3649.57 e
CONPONENT = witer
PERCENTAGE= 58,00
2 3 L] 5 IR/OUY FLONS
1 1,000 -0.20 5612, 4640 S706.06 f
2 -0.100 1.000 -568.,000 .67 g
3 -4,%00 1.000 5135.9% h
' -1,00 1,000 -4 bbb.00 449,99 i
3 -1,00 1.000 2,87 ]
COMPONENT = solids
PERCENTAGE= 1.50
l Z 3 § 5 IN/OUT FLOWS
| 1.000 -1.00 338,695 15143 k
) -0.48 1.000 -129.470 $3.031
3 «0.320 1.000 182.7% m
1 -1.00 1.000 -170.00 {2,750
5 ~1.00 1,000 $3.030
a,f and k - component flow + recycle
b,g and 1 — component flow in stream 1
¢,h and m - component flow in stream 3
d,i and n - recycle stream flow
;i and 0o - component flow in stream 5
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