CHAPTER IV

EXPERIMENTAL EQUIPMENT AND PROCEDURE

4.1 Raw material ‘ //ﬂ

@; ’\\\

NN
ﬂ!%ﬁ‘\
gy

d are shown in Table 4.1.

*uﬂﬂﬂ?ﬂﬂﬂﬁﬂﬂﬁﬂﬁ

| tha present study,«iron oxide aﬂ carbon blackgwere used.
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The characteristics of the iron oxide pigments used are shown
inTable 4 2.
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Table 4.2 Characteristics of the iron oxide pigments used
(Bayferrox Rot ; Red 222 : BAYER THAI Co.,Ltd.)

Property Value
0.2

___spherical

Median particle size {;Lm

pigments used are shown
inTable 4.3.

Table 4.3 Characteristics ack pigments used
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% volatiles 1.0

Sieveresidue (max%) | 005
Ashcontent(max%) | 005
Tapped density (g/em®) | 026

Median particle size (nm) a5
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4,2 Experimental equipment

The set of experimental equipment is composed of a temperature-

controlledcontinuous kneader, an accurate feeder, a press roller, and a roller

temperature controller (see th ations in Appendices). A schematic
diagram of the continuous g in the present study is shown in
Figure 4.1
\ Pre -mixed Material
Set screw speed — Accurate Feeder
e | g
Set screw spes St L
e — atinuous Kneader
Barrel temperaflie Lo L
i |
w\ -
Extrudate Product
Roller 1emperature comtrol  |FE—— =  Press Raller

Flattened Test Samples

Figure. 4.1 Schematic diagram of the continuous kneading system
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4.2.1 Accurate feeder
It can handle a wide vanety of dry materials including fine powder,
granules, chips, pellets, caustics, plastics, food, and pharmaceutical powders. |t
achieves high rates of accuracy by using a flexible hopper that contorts
continuously throughout operation, prﬁww ;ny bridging of materials inside the

hopper, which has been designed o kee ers flowing downward uniforml
gn y
—

with no dead areas, with rau—a;i&d hopper comers+e-promote material flow, and with
—_— 7 - \
nipt matenal flow. . The amplitude and frequency

no cracks or seams thaW

of the hopper flexing m

justable to'gain optimum performance for
each material. Metering a€c genuré‘liy range between + 0.5 to 2 percent for
—

most matenials (see Figurad

Figure 4.2 Accurate feeder
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4.2.2 Continuous kneader

It consists of the barrel, screws, paddles, shafts and driving unit (see

Figure 4.3).
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) Figure 4.3 Continuous kneadef
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The stanﬂ;rd type of ballel is horizontal closed type. The paddles of
one shaft assemiilygmaintaim clpseclearance withgthesecendassembly as well as
with the walls of ¢he barrel. This not only assures a more efficient mixing, but also
provides~s aeifvciezning; actiany {or |the | gaddies™ Tie frotatio)of the two shaft
assemblie§ provides a continual vanation in volume between the paddles and the
barrel in any given area of the entire unit. At the same time, the action of the shafts
also creates an alternating compression and suction of materials. This, in effect,
moves maenals forward and backward, assuring a continual mixing and re-mixing
within any given section. The raw material fed from one end of barrel is sent by the
screw into the kneading zone. And then the material is continuously discharged

from the lower side, side part or front side of the other end of barrel.
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The paddles and screws are mounted on two set of horizontal parallel
shafts rotating at the same speed and in the same direction (co-rotating). They
consiste of five sections as shown in Figure 4.4, Feed Scew (FS) for feed, Helical
Paddle (H) for kneading and feed, Flat Screw (F) for kneading, Reverse Helical
W Reverse Screw (RS) for reversing and

Y

Y,

Paddle (RH) for kneading and reversi

feed.

4.23 Press Roller,

of two parallel 0 in“Cpposite directions and

placed close together «m—; the roll axes lying on a hﬂlznntal plane, so that a
relatively small s ufj' i m( . I'Im ' urfaces. Material
reaching the nip @3{ dm e M e material and the rollers
and force u ip-i ‘ Wﬁfw IPTﬁrE] Usually, by
adjusting Haﬂmiqﬁm@me matenal cmﬁ be made to adhere to
either of the rolls as a relatively thin sheet. The rollers are either heated or cooled
by a heating or cooling medium introduced into their respective hollow cores. They

are usually rotated at the same speed to facilitate the formation of a sheet (see

Figure 4 5),
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Figure 4.6 Roller temperature controller
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This controller is provided with an advanced temperature control
function based on the computer-integrated manufacturing (CIM) system (see Figure
4.6). The CIM system ensures very precise control for either of the rollers, or the
medium temperature, responding immediately to any temperature deviation from the
set-point. |‘ i

A complete setup of the copf s kneading system in the present

e

study is shown in Figure 4 70 5 —

\}' ‘ 2| M ﬂti_- )
Figure Hﬂll? *‘Fhi rnmJuglnlbaldlﬁgkgﬁsEll rl thJ p’r‘ésent study
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4.3 Experimental conditions

In this work, three major parameters that could effect the dispersibility of

pigments in polystyrene were investigated. They were the kneading temperature

- , feed rate of the accurate feeder, The

170, 190, 210

;‘"\. 162, 324

and rotational speed of the kneads
parameters were vaned as fi WS,
1) Kneading te |=,-—_u-....‘i.--l" _

2) Rotational speed
(potentiomeer

, 500, 900

Ues are as follows:

3) Feed rate (paferjic

The conditions t

1) Ratio of polys 251
2) Pre-mixing time {mi 10
3) Rotational speed of pie 2

r 70

v

4.4 Experimental procedure

e S MAANENINGNS
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2. Set the rotational speed and temperature of the press roller at a constant
value of 2 rpm and 70 “C, respectively.

3. Set the flow rate of the accurate feeder and the rotational speed of the
kneader at the desired values.

4. Set the kneading temperature at the desired condition and wait until it

reaches steady-state condition.
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5. Start to feed the pre-mixed material to the feed hopper of the accurate
feeder, which conveys the matenal to the kneading vessel inlet at the present rate.
(Since the capacity of the accurate feeder is much smaller than that of the kneader,
the actual extrusion rate is controlled by the accurate feeder in this study)

6. After steady-state has be ained, direct the extrudate from the

kneader onto the press roller 16 6

asﬁmpleted feed the polystyrene

3.-' remaining material before

7. After each exgeffie

resin alone to the kne Vetst ,\\\
\ a microphotographs with the

g power 5000X, 20 KeV in

starting a new experimeq

8. To evaluate
aid of a scanning electrog?
the case of iron oxides and™ S000x,:2( " - her case of carbon black.

i

9. Randomly seleg 4 --u-w 0g -. s for each set experimental
P : '

conditions and analyze the S using the fractal analysis method.

Here the following -; 3 } een used : 2, 4, 5, B, 10,
20, 40 and 80, In Gine " 112, 1/4, /5, 1/8, 1110,

1/20 ,1/40 and 1/B0, respectively.
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