CHAPTER IV

EXPERIMENTAL

4.1 Apparatus

vessel is equipped with four sy ically located baffle of width
T/10. The impeller uséd-is standart Sixblade turbine positioned in the
vessel axis, at the center-between bettomeand top of the still liquid, see

Figure 4.1 /

Standard tank conﬁguratipzc is used. It’s diameter is 25 cm. The
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Figure 4.1 :Standard 6-bladed turbine and vessel.



4.2 Instruments

The following instruments were used to determine various
parameters that influence on solid dissolution of styrene-butadiene in
mineral oil.

/ - FT-IR spectrophotometer

- Viscosity bath *';/ /.

- Viscometer i

- ‘Thermemeter
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- Pyco IeL

Figure 4.2 : FT-IR spectrophotometer
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Figure 4.3 : Impeller Types
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4.3 Materials

The following materials were used in the experiments.
Mineral Oil = = @ swssmeew Shell Co. (Thailand) Ltd.
-Styrene-Butadiene copolymer............. Shell Co. (Thailand) Ltd.

Figure 44 Polystyrene-Butadiene solid.particlest

» 4.4 ETIR spéctrophotometer AnalysiSiof Styrene-Butadlene
Concentration

FT-IR Model System2000 is used to detect styrene-butadiene
concentration at a wave length of 700 cm’ The saturated concentration,
(C,) of definite temperature is checked by spectrophotometer before
starting each experiment At the end of each experiment, the
concentration (Cy solution in the lower compartment is again examined
by the same device. The calibrated data of various concentrations versus
percent transmittance is shown in Figure Bl. The concentration at
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different temperatures ranging between 95°C and 140°C can be read out
from the area under two curves (shown in Appendix B).

4.5 Determination of Solid Dissolution Rate Coefficient [ 21 ]

The determination of dissolution rate coefficient concerns the

measuring of concentrations b and after diffusion.
Rate of solution of ) in this study is calculated by using
Hixson and Crowell ‘Z// .
E——

The particle di
of equivalent volu

...................... (4.2)
Also we sh c shapede d by the following
equation(4.3) whic [dal o -7,
o
. (4.3)
— ) (4.4)

] )
4.6 Determinatic @ﬁ%ﬁf@fﬁ in Liquid Phase.[ 11 ]
The Eﬁeﬂ' ti ffusien :iﬂ“ 11 be estimated by

methods ofﬁtoke.s-Einste.in’ equa‘Fion:n | . .

TR e

Stokes-Einstein’s equation for spherical molecule and solvent viscosity
D, = «T/6ar g s (4.5)
R .7/ 70 72X ) R (4.6)

i = LB W) e massiraeans o (47)
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Then,
Dy = WA+ £ ¢ 0 R ———— (4.8)
37 v6/m(Winp,)
where : K b Boltzmamn Constant = 1.38 x 10 ™ ergs/K.
4 0 \.1 icle radius [cm]
s = W\m ity [cSt]
T —&g perdidh
w ? —Mass’of
n — L id particles

The temperature
temperature never jed”-more than 1°C during any one of the
experiments performeQ.::Sﬁ_r_gthe_ rotational speed of the impeller to the
= e 55

proper setting and.measure the speej.“;dlgltal tachn

ometer mountga atthe to; b of the drive shatt. ;see fig. 4.4 Fluctuations in
rotational speeav‘ -rpm. at any set speed. The
lower limit of impeller speed corresponde to solid suspension, i.e. no
particles were weighed and introdueed into the vessel and the stop watch

was staﬁﬁ I t%e%s&i‘ﬁa‘xﬁpw ge'r} ﬁ)‘@cted at five minutes

interval and the percent weight of solid were determined using FT-IR

spectr ometer. T f rotati speed stidied was from 350
to ﬁO ﬁj,&fja rﬁdoxr ﬂgﬁn rEil 135°C. At least

180 Such runs were performed.

The densities of solid particles were determined, see Appendix A.
Solubilities of styrene-butaidene in mineral oil vs temperature are shown
in Appendix B. Viscosity and density of mineral oil vs temperature are
shown in Appendix C and D respectively. Viscosity of 2wt%, 3wt% and
4wt% of styrene-butadiene in mineral oil vs temperature are shown in
Appendix E. Density of 2wt%, 3wt% and 4wt% of styrene-butadiene at
various temperatures were determined by a using pyconometer and the
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values are shown in Appendix F. The diffusion coefficient(D, ) of
styrene-butadiene in mineral oil was estimated by methods of Stokes-
Einstein’s equation (4.8) are shown in Appendix G.

The. solid dissolution coefficient (K) was determined by using
method presented by Hixson and Crowell [21] equation (4.1). For a -
dissolution process, the driving potential is C = C-C. The mass needed
to satuarate the liquid,WW; is, function of the temperature only, see
Appendix B, the concent{ & was calculated from the mass
dissolved, m (measur ﬁophometer and converted by
calibration curve) aﬂd&e hgyl e, Diffusivity of samples vs
temperature were “obiainge . ion, see Appendix G. To
calculate the dime
Appendix O was ¢

and Reynolds
determination of t

7 etween Sherwood number
d Appendlx P was the

Weighings wete
accuracy of + 0.000F¢g

L7

il ) Ao
b
..-.-.--"

Accurate r_yalues of saﬁﬁa%ctratlon (solubility) are
essentail for a preoper-eateutatton= oi —mass-diffision. No previous work
ies c-bUtadiene in mineral oil at

any other temp ilities at different temperatures
between 95°C andﬁléQ°C were de&rmmed in thlS work. The experiment

procedureﬂ&% E w EJ ?

100 mlneral oil n\zas added into the agitated vessel which was
inst gitator and magnetic late. The netlc hot plate is
oS O b 6 eSS el A 8 B e o

styrerie-butadiene of the known weight were added into the agitated
vessel. The temperature of the solution in the vessel was double-check by
a thermometer. Styrene-butadiene grains were added into the solution till
saturation was attained and checked by FT-IR spectrophotometer until
the concentration of the solution is constant.

Styrene-butadiene weight at saturation concentration at that certain
temperature was measured by FT-IR spectrophotometer (percent
trasmittance and converted to percent weight by calibration curve ) Three
data were recommended for each single temperature point. The same

4.8 Determmatlon X Sf}lﬂblh
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procedure was repeated for other temperatures ranging between 95°C and
140°C

The solubility data and curve of styrene-butadiene in mineral oil at
temperatures between 95°C and 140°C were presented in Appendix B

4.9 Dimensional Anal)"'sis of Dissolution Rate Correlation

In agitated ppropriate equation is, -
/pD, )

where

Shy -is the d to agitated tank ,K7/D,

Re, 1) ed to agitator D;/wp/

Sc 't numb

In thlS g ;_-;:::;::;;‘-;:;:::;‘.'.':“:=;;:;;;:;;;:;::;::;-.1;.'- terms of tank Sherwood
number as a funetic imber and Schmidt number.
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‘Table 4.1 Dimension of Apparatus

Types of agitator| Standard 6-blade Paddle
: disc turbine
Impeller 8.33 8.33

diameter (cm)

Impeller \ ,//
height from W /
the tank p— 3_{/—; .8.33
bottom (cm) :
, Wheon"SN
Impeller blade wid "7 1. \\\ 1.67
‘ (cm) ! '-Z : N
Impeller blade lengtk 4@ '?""' 2.08
(cm)
Number of : ;i 2
blades ‘- disi2h
Angle of e 90°
blade ”,:—'z‘: 7
Tank diameter I 2 2
i Iﬂ i
Liquid hei | 25
o ﬂ‘IJEJ ‘l’lEWFﬁ‘WEJ'lﬂ‘i’

N“@m”lawim um'mma‘*ﬂ
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