CHAPTER 1V
EXPER IMENTAL

4.1 Apparatus

ull
Standard tank ::l:mf:‘;_é}.LﬁL; is used. Its diameter is 2g
cm. The wvessel is ggl.'l.ippmd E "‘jau.r symmetrically located
baffles of widths T/{@r==The igpeller Uoeds is standerd six-bladed

turbine positioned.ifW" ofe v ssel axi®ywet the center between
bottom and top oh #414 liguid, seeFigure 4.1. To make

sample spheres of Ity denisities,; the equipment for coating

sample spheres is usgdd, pe ﬁ;g@gi-ﬁa
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Fisgure 4.1 Stendard six-biaded turbine and the vassel
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Figure 4.2 Tapet f @E ng sample shperes

4.2 Material

‘L"J

. ’
In order “-lu have density dif‘ferenne between solid and

liquid, ﬁTE Iao] sucrose in
water ar m qz]zJﬁer1mntul :ummnzmc ecid is
select vmqs low

solub 1ﬁhﬁlan§nmm,ﬁ nmn produce sample

spheres of different densities, benzoic acid is coated on olass
beads, polystyrene spheres, plastic particles type 1 and type 2,
see Figure 4.3. The method of coating sample spheres is

demonstrated in Appendix A.
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kphnres having uniform

characteristic, the : ing is used. A little
binding agent is m&ﬂmm,cmnpammﬂn Coated solid
2 |

spheres pass si@

4.3 Determination ﬂg.!f‘ Mass Tremsf‘er*- Coeff 1c1ent. 251
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The mass transfer coefficients are determined from the
knowledge of material balance of the solid mass exchanged during

the experiment., The transfer coefficients are calculated from the

relationt

k = mfﬂ.&cun venssansasnmensssnsssnssaslidell
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m is the difference between the initial and final

weidhts of particles per time.

A is mean valus for surface area

The general grfidente s\ simples, The following is an

outline of the Mssel is Filled with

ligquid to =a The temperature of

\\

liguid is adjusted & his temperature never

varied more than 1 “C'd s experiments performed.

Impeller drive is s able speed mobor. The

i ller speedie Sl Uslod L0 SiSEei iainge—aad measured by hand
o 2 v 1...'

tachometer at tﬁ - P , see Figure 4.4.
l

Fluctuations are m g‘reai:.ar than 1 to 2 rpm from any set speed

ever nccurﬁluﬂ Wiﬁ%ﬂﬂﬂsfﬁ fixed so that

the lower liflit corresponded t.n solid pa.r"l:.'ll:lﬂs suspensiun defined
© RRTRMIDMIIRLI G - -
bottom f the tank. Before introducing the solid particles in the
vessel, they are weighed. A weighed amount of solid particles are
suddenly introduced, and a stop watch is started simultaneocusly.
After a measured period, five minutes, the solid particles are
quickly recovered and dried in the oven at 6@ °C for one hour and

a half to make sure that solid particles are absolutely dried.
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84 iM a dessicator and left at

The dried pelletsfang ti pg

room bemperature. hfﬁg_’:ﬁ;{pﬁe ?%sulid particles are weighed.

:
In each runf‘&i-snlid part iclasz_:&tﬂt&'g} diameter have been
used. ; on ied are from 25¢ to 550
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nzoic acid  vs temperature
obtained from [32] are shown in Appendix C. Viscosity and density
of water vs temperature obtained from [33] are shown in Appendix D
and E respectively. Viscosity of 13 wb X, 20 wt X and 35.5 wt X

sucrose in water vs temperature obtained from [34] are shown in

Appendix F.
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Density of 13 wk X, 20 wt X and 35.5 wbt ¥ sucrose ab
various temperatures are determined by using pycnometer and the
values are shown in Appendix G. The diffusion coefficient of

benzoic acid in water are obtained from [351, [36].

The diffusion coefficient of benzoic scid in sucrose

’71315161'1 C13:

‘Il'llil'll'tl-rlolollit(.ﬁ 3}

solution is calculated from bt

acid into wabter at
/s (351, [361]
°C = @.95 cp 331

solution at temperature

Values of '-*‘-'T gnt. of benzoic acid in water
7
. Data of aidell 71 indica E.hnt.mhn addition of sugar
to water has po effécéson the solubflity of ic acid. Hence,
cm oy W ST TWENTS, o e
sucrose snlut-.mn are assumedfto be thesSeme as in
ARIANN I RIINEIRY
The mass transfer coefficient is determined by using
Equation (4.1). For a dissolution process, the driving potential
is ¢ = us—c. The saturation concentration wvalues c, are only a
function of temperature, see Appendix C. The concentration, c is

calculated from the mass dissolved, m and the liquid volume.

Diffusivity of samples vs temperature are obtained from
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literature, see Appendix H. To calculate the dimensionless
number , Shl" Rﬂf' Sc and Mv see Appendix 1. The blank test and
the calculstion of precision ere shown in Appendix J and K
respectively. Appendix M is curve fitting for +the relastion
between Sherwood number and Reynolds number or Schmidt number or

Density group. Appendix N is the determination of the constant, r

in the correlations. Predicti - acy of the present general

correlations are shown

Weighings
on accuracy of +
relation

4.5 Dimensional As

In solid 1; | Y Aon b ent.ire mass  transfer

relation can be expresSed fy sever peéhdent. variables as

ﬂym"ﬂl‘%ﬂmpw
AR]AD IR INYIAY
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kdrfn_ is the Sherwood mumber referred +to solid
particle, Shr

dr'l'vjzlf}:. is the Re:.rmldsl number referred +to solid
particle, R'EF

p!‘ptnv is

Ps?t{?‘l

In this wopke"Ho-Sesult: ‘_‘:--: @ correlated in terms of
particle Sherwood Lmbe; HE {“:j" den “of particle Reynolds
number, Schmidt nufih ]
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Table 4.5  Summary of Solid-Liguid Systom for this Present Work
various temperatures for each syshtem Ig.fﬂ.'ll
Benzolc ecid Dens ity wt. ¥ sucrose in waber
costed on tgfem)
28 35.5
25 38 a5 48 25 A8 a5 a3
gless beads 1.4828 |0.4958]0. a.:ﬂ:ﬂra.azm a.aaqala.aﬂu 02436 i!-zsilr P.2529| @.2536
polystyrens spheres 1.2367 |@.2397 246511 98.1589(@.1555|8.1611| @.@8343] 2.@857; @.8876| @.2883
plastic particles | 1.1866 |@. 1696 |@. 1999808 1pas| 8. lﬂﬂﬂlﬂriﬂl 2.1118] 9.A342] B.@356] B.83T5| B.2382
plastic particels 11] 1.1239 [@.12E9|0.1 . 0.8452| 00452 | 0.0460 | 8. 0483 | -0. 8205 | -0.@253 | -0.B252 | -0. 0245
Pl § Nna
]
Range of speed of sgitstion for esch systes is betwedh 250-550 rpec, 'Y
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