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o Energy stored in tubes.
o Energy stored inthe water in the tubes.

o0 Energy stored in the thermowell and
Sensor.

If the controls are pneumatic, an effective
deadtime and capacity are also associated with
each transmission line. This is a typical situation
- one or two identifiable deadtimes, and a number
of large and small capacities.

Deadtimes in series are additive - a 1-min
delay followed bya 2-min delay combine to form
a 3-min delay. However, the combined effect of
a number of capacities in series is not so obvious.
Fig. 2 shows a series of three capacities having
equal time constant along with the responses at
various points to a step input. The step input
appears at Point 1. Point 2 shows the response of
a single capacity to a step input, as shown in Fig.

1c. Points 3 and 4 show the effect of subsequent

capacities. The nett effect is that a sequence of
capacities looks (1o the controller) like the combi-
nation of a deadtime delay followed by a single
capacity with atime constant that is larger than the
time constant of the individual capacities.

The open-oop response of a heat ex-
changer to a step change in the controller output
iIs shown in Fig. 3. Initially, the temperature
remains constant but later begins to rise and
approaches a new steady-state value. Although
a process mayactually be an intricate collection
of deadtime and capacity elements, it can usualily
be represented by a deadtime-plus-capacity
model in order todesign the feedback loop. The
parameters for this model may be taken as the
apparent deadtime and the apparent time con-
stants.

While this representation may be obvious
to the designer, the controller cannot tell the differ-
ence. Sincedeadtime makes control difficuit while
capacity makes it easier, an estimate of the diffi-
culty of contral can be made by calculating the ratio
of the apparent deadtime to the apparent time
constant. This ratiowill alsohave a strong effecton
the control adjustments.

(Foxboro (M) Sdn Bhd)

QUALITY
PARAMETERS

PEROXIDE VALUE AND ANISIDINE VALUE

in this second article inthe series on quality para-

meters, we shall cover two parameters used to
measure the oxidative status of paim oil.

General

The above two parameters are dis-
cussed together because oxidative deterioration
of oils and fats proceeds in two stages. The
peroxide value (P.V.) indicates the extent of
primary oxidation and measures the amount of
oxygen up-take by the unsaturated sites in the
oll resulting in the formation of hydroperoxides
and peroxides. These peroxides are unstable
and decompose into secondary oxidation prod-
ucts such as aldehydes and ketones which are
measured by the Anisidine Value (A.V.). Allthese
chemical reactions involve a free redical chain
mechanism.

Determination

P.V. is normally determined by iodomet-
rictitration. The sample dissolved in acetic acid/
chloroform mixture is firsttreated with potassium

lodide and the liberated lodine is titrated against
standardised sodium thiosulphate solution. The

P.V., expressed in milliequivalents of oxygen per
kg of oil, is given by the formuia:

VXN
PV. = -— x 1000
m
where,
V = Volume (in miliilitres) of standard sodium
thiosulphate solution
N = Nomality of the sodium thiosulphate solution
m = Mass (in grams) of the sample

A.V. is determined by measuring the light
absorbance of the reaction complex between the
carbonyl compounds (secondary oxidation
products) with p-anisidine at 350 nanometer
using ultraviolet - visible spectrophotometer. The
A.V. is given by the formula:

25x (1.2A,- A)

S S e

AV. =

m
where,

A, = Absorbance of the sampie solution after
reaction with p-anisidine reagent

A, = Absorbance of the sample solution
m = Mass (in grams) of the sample

A combination of P.V. and A.V. gives a
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more complete picture about the oxidative status
ofthe oil. This combination iscalled TOTOX (Total
Oxidation Value) and is defined as

TOTOX Value = 2P.V. + AV,

Undesirable Effects

Vatlues

of High Oxidation

0 Poor bleachability in crude palm oil (re-
quires more stringent conditions for proc-
essing).

> Colour fixation during thermal bleaching
in deodorisation

0 Rancidity. off-flavour and poor stability

How to Minimise Oxidation

Avoid Over-heating

Prolonged exposure to high temperature
accelerates the rate of oxidation. Storage tem-
peratures of palm oil products should be carefully
monitored and controlled.

Avoid Exposure to Air/Oxygen

Drop-lines should be installed in storage
and ship’s tanks to minimise splashing during
pumping. Installation of floating lids in storage
tanks reduces exposure of oil to air. Nitrogen
sparging or blanketing is another effective meas-
ure.

Avoid Contact with Praxidamt Metals

Heavy metals such as iron and copper
catalyse oxidation. Copper is about 10 times
more detrimental than iron. Copper or its alloy
must not be used in any fittings or surfaces that
come in contact with paim oil products. Devices
that remove trace metals such as magnetic traps
should be installed in palm oil milis. RBD palm oil
products should be stored intanks which are prop-
erly coated.

Preserve Natural Antioxidants

Crude palm oil contains about800 ppm
of tocopherols/tocotrienols. Refining conditions
should be optimised to maximise the retention of
these valuable natural antioxidants in the RBD
products.

Proper Processing
Crude oil should be properly processed
to ensure effective removal of free fatty acids,

trace metals, phospholipids and oxidation prod-
ucts to ensure that the final RBD products will be of
superior quality and stability.

Antioxidants

Whenever permissible, suitable antioxi-
dant shouid be added to the oil as soon as it
leaves the deodoriser in order to effectively retard
the oxidation rate.

Cleaniiness of Tanks

Storage tanks and ship tanks should be
Cleaned and properly inspected before the stor-
age of RBD palm oil products.

(T.5. Tang)

PRODUCT NEWS

EFFLUENT TREATMENT SYSTEM
PALM OIL REFINERY

FOR

Introduction

The effluent produced from palm oil physi-
cal refining plant mainly comes from the cooling
towers’ bleed water and fioor washing. The
effluent normally has a BOD content in the range
from 500 to 2,000 ppm and has to be treated to
reduce the BOD content to 50 ppm before dis-
charge into the watercourse in orderto comply with
the limits as set in the Environmental Quality Act.
Conventional method of treatment consists of
treatingthe effluent in a DAF (Dissolved Air Floata-
tion) unit to remove oil and grease, and then
followed by activated sludge system.  With the
advances in automation technology, the se-
guencing batch reactor (SBR) has been gaining
acceptance as an effective means of treating
organic waste waters of variable strength in place
of the activated sludge process. PORIM, in col-
laboration with other institutions, has successfully
carried out laboratory tests and pilot plant studies
on using the SBR system to treat the palm oil
refinery’s effluent.

Based on the results obtained from the
pilot plant study and with the technical assistance
from PORIM, Felda has successfully instailed and
commissioned a SBR system with a treatment ca-
pacity of 100 cum. per day to treat the effluent from
its palm oil physical refining plant at Pandamaran
Oil Products (POP). The quality of the final effluent
discharged fromthe SBR system is able to comply
with the limits set in the Environmental Quality Act
and the treated water can be recycled for use as



