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APPENDICES

Appendix A Pellet Profiles

Surface profilometry (Surtronic 25 and dial indicator) was used to determine 
the roughness of pellet surfaces and to measure the extent of dissolution; in order to 
calculate the volume loss. The commercial plaster pellets were assumed as a 
paraboloid form while other materials were used the actual profile to calculate.
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Figure A.l Commercial plaster profile at 40 ml/min and 25°c.
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Figure A.2 Commercial plaster profile at 60 ml/min and 25°c.
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Figure A.3 Commercial plaster profile at 80 ml/min and 25°c.
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Figure A.4 Commercial plaster profile at 100 ml/min and 25°c.
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Figure A.5 Commercial plaster profile at 120 ml/min and 25°c.
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Figure A.6 Commercial plaster profile at 140 ml/min and 25°c.
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Figure A.7 Commercial plaster profile at 160 ml/min and 25°c.
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Figure A.8 Commercial plaster profile at 180 ml/min and 2 5 °c .
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Figure A.9 Commercial plaster profile at 199 ml/min and 25°c.

Figure A.10 Pure plaster profile at 40 ml/min and 35°c.

Figure A.l 1 Pure plaster profile at 60 ml/min and 35 °c .



Figure A.12 Pure plaster profile at 80 ml/min and 35°c.

Figure A. 13 Pure plaster profile at 100 ml/min and 35°c.

Figure A .1 4  P u re  p la s te r  p ro file  at 120 m l/m in  and  3 5 ° c .



Figure A.15 Pure plaster profile at 140 ml/min and 35°c.

Figure A.16 Pure plaster profile at 160 ml/min and 35°c.

Figure A .1 7  P u re  p la s te r  p ro file  at 180 m l/m in  and  3 5 ° c .



Figure A. 18 Small single crystal profile at 120 ml/min and 20°c.

Figure A.19 Big single crystal profile at 120 ml/min and 20°c.

Figure A .2 0  P o ta ss iu m  b ita tra te  p ro file  a t 4 0  m l/m in  an d  2 0 ° c .



Figure A.21 Potassium bitatrate profile at 60 ml/min and 20°c.

Figure A.22 Potassium bitatrate profile at 80 ml/min and 20°c.

Figure A.23 P o ta ss iu m  b ita tra te  p ro file  at 1 0 0  m l/m in  an d  2 0 ° c .
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Figure A.24 Potassium bitatrate profile at 120 ml/min and 20°c.

Figure A.25 Potassium bitatrate profile at 140 ml/min and 20°c.

Figure A .2 6  P o ta ss iu m  b ita tra te  p ro file  at 1 6 0  m l/m in  an d  2 0 ° c .



Figure A.27 Potassium bitatrate profile at 180 ml/min and 20°c.

Figure A.28 Aspartic acid profile at 40 ml/min and 20°c.

Figure A.29 A sp a rtic  ac id  p ro file  a t 6 0  m l/m in  and  2 0 ° c .



Figure A.30 Aspartic acid profile at 80 ml/min and 20°c.

Figure A.31 Aspartic acid profile at 100 ml/min and 20°c.

Figure A.32 A sp a rtic  ac id  p ro file  a t 1 2 0  m l/m in  an d  2 0 ° c .
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Figure A.33 Aspartic acid profile at 140 ml/min and 20°c.

Figure A.34 Aspartic acid profile at 160 ml/min and 20°c.

Figure A.35 A sp a rtic  ac id  p ro file  a t 1 8 0  m l/m in  an d  2 0 ° c .
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Figure A.36 Trans-cinnamic acid profile at 40 ml/min and 20°c.

Figure A.37 Trans-cinnamic acid profile at 60 ml/min and 20°c.

Figure A.38 T ra n s-c in n a m ic  ac id  p ro file  at 8 0  m l/m in  an d  2 0 ° c .
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Figure A.39 Trans-cinnamic acid profile at 100 ml/min and 20°c.

Figure A.40 Trans-cinnamic acid profile at 120 ml/min and 20°c.

Figure A.41 Trans-cinnamic acid profile at 140 ml/min and 20°c.
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Figure A.42 Trans-cinnamic acid profile at 160 ml/min and 20°c.

Figure A.43 Trans-cinnamic acid profile at 180 ml/min and 20°c.
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Since our experiment carried out at different temperature, thermophysical 
properties of water were used to calculate Reynold number (Re) and Schmidt number 
(Sc), which led to determine the correlation of jet apparatus. The tabulated properties 
are pressure (P), density (p), enthalpy (H), entropy (ร), isochoric heat capacity (Cv), 
isobaric heat capacity (Cp), speed of sound (น), viscosity (ๆ ), and thermal 
conductivity (A).

Table B1 Thermophysical Properties of Water (CRC Handbook, 2011)

Appendix B Thermophysical Properties of Water

T
°c

p
MP
a

p
kg/m3

H
kJ/kg

ร
kJ/kg
K

Cv
kJ/ kgK

Cp
kJ/kg
K

น
m/s

ๆ
pPas

A
mW/
mK

20 0 .1 998.2 84.0 0.3 4.2 4.2 1482.3 1001.6 598.6
25 0 .1 997.1 104.9 0.4 4.1 4.2 1496.7 890. 0 607.2
30 0.1 995.7 125.8 0.4 4.1 4.2 1509.2 797.2 615.5
40 0 .1 992.2 167.6 0.6 4.1 4.2 1528.9 652.7 630.6
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The diffusivities of materials were used to calculate Reynolds number (Re) 
in these experiments. The diffusion coefficient for a salt, Dsait, may be calculated 
from the D+ and D” values of the constituent ions by the relation;

0+ + \ z - \ ) D + D -
sa lt =  Z+D + + |z_|D_

where z is charge on the ion.

Table Cl Diffusion at Infinite Dilution (CRC Handbook, 2011)

Appendix c  Diffusion at Infinite Dilution

Ion D
10"5cm V

Ion D
10_5cm2 ร̂ 1

Ion D
10_5cm2 ร”1

Ag+ 1.648 \ /3Lai+ 0.619 Br“ 2.080
1/3A12+ 0.541 Li+ 1.029 Br3_ 1.145
l/2Ba2+ 0.847 l/2Mg2+ 0.706 Br03“ 1.483
l/2Be2+ 0.599 l/2Mn2+ 0.712 CN“ 2.077
l/2Ca2+ 0.792 n h4+ 1.957 CNO“ 1.720
l/2Cd2+ 0.719 n 2h5+ 1.571 1/2C032” 0.923
l/3CeJ+ 0.620 Na+ 1.334 c r 2.032
1/2Co2+ 0.732 l/3NdJ+ 0.616 C102' 1.385
1/3[Co(NH3)6]j+ 0.904 l/2Ni2+ 0.661 ClO f 1.720
l/3[Co(en)3]J+ 0.663 l/2Pb2+ 0.945 CIOT 1.792
l/3CrJ+ 0.595 l/3PrJ+ 0.617 l/2Cr042“ 1.132
Cs+ 2.056 l/2Ra2+ 0.889 F" 1.475
1/2Cu2+ 0.714 Rb+ 2.072 H2As04” 0.905
l/3DyJ+ 0.582 l/3SmJ+ 0.608 hf2- 1.997
l/3Er2+ 0.585 l/2Sr2+ 0.791 1/2HP042_ 0.759
l/3EuJ+ 0.602 71+ 1.989 h 2po4- 0.959
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Table Cl (Con’td) Diffusion at Infinite Dilution (CRC Handbook, 2011)

Ion
10”5cm2 ร"1

Ion D
10"5 cm2 ร"1

r 2.045 SeCN” 1.723
I03" 1.078 l/2Se042" 1.008
I04" 1.451 1/2 W042" 0.919
MnCfi" 1.632 B enzy ltrimethy 1 ammoni um+ 0.921
I/2 M0 O42" 1.984 Isobutylammonium+ 1.012
N(CN)2" 1.451 Butyltrimethylammonium+ 0.895
no2~ 1.912 Decylpyridinium+ 0.786
N03' 1.902 Decyltrimethylammonium+ 0.650
NH2so3" 1.286 Diethylammonium+ 1.118
n 3~ 1.837 Dimethylammonium+ 1.379
OCN" 1.720 Dipropylammonium+ 0.802
OD" 3.169 Dodecylammonium+ 0.634
OH" 5.273 Dodecyltrimethylamniomum 0.602
pf6" 1.515 Ethanolammonium+ 1.124
I/2 PO3 F2" 0.843 Ethylammonium+ 1.257

’"ช ๐ UJ 1 0.824 Ethyltrimethylammonium+ 1.078
1/4P2 O74' 0.639 Hexadecyltrimethylammonium+ 0.557
1/3P3(V " 0.742 Hexyltrimethylammonium+ 0.788
l/SPaOio5- 0.581 Histidyl"1" 0.612
Re0 4 ~ 1.462 Hydroxyethyltrimethylarsonium+ 1.049
SON" 1.758 Methylammonium+ 1.563
1/2S032“ 0.959 Octadecylpyridinium+ 0.533
I/2 SO42" 1.065 Octadecyltributylammonium+ 0.442
I/2 S2 O32" 1.132 Octadecyltriethylammonium"1" 0.477
1/2S2Û42" 0.885 Octadecyltrimethylammonium+ 0.530
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Table C2 Diffusion at Infinite Dilution (CRC Handbook, 2011) Con’td.

Ion D
10”5cm2 ร”1

Ion
10”5cm2 ร”1

Octadecyltripropylammonium+ 0.458 l/2Malate2” 0.783
Octyltrimethylammonium+ 0.706 l/2Maleate2” 0.824
Pentylammonium+ 0.985 l/2Malonate2' 0.845
Piperidinium+ 0.991 Methylsulfate” 1.299
Propylammonium+ 1.086 Naphthylacetate” 0.756
Pyrilammonium+ 0.647 l/20xalate2' 0.987
T etrabutylammonium+ 0.519 Octylsulfate” 0.772
T etradecyltrimethylammonium+ 0.573 Phenylacetate” 0.815
T etraethylammonium 0.868 l/2o-Phthalate2' 0.696
T etramethy lammonium+ 1.196 l/2m-Phthalate2” 0.728
T etraisopenty lammonium"1" 0.477 Picrate” 0.809
Tetrapentylammmonium+ 0.466 Pi val ate” 0.849
T etrapropylammonium+ 0.623 Propionate” 0.953
T riethy lammonium+ 0.913 Propylsulfate” 0.988
Triethylsulfonium+ 0.961 Salicylate” 0.959
Trimethylammonium+ 1.258 l/2Suberate2” 0.479
T rimethylhexylammonium+ 0.921 l/2Succinate2” 0.783
Trimethylsulfonium+ 1.369 p-Sulfonate 0.780
T ripropylammonium+ 0.695 l/2Tartarate2” 0.794
Acetate' 1.089 Trichloroacetate” 0.932
p-Anisate" 0.772 m-Chlorobenzoate” 0.825
l/2Azelate2” 0.541 o-Chlorobenzoate” 0.804
Benzoate” 0.863 1/3 Citrate'1” 0.623
Bromoacetate” 1.044 Crotonate” 0.884
Bromobenzoate” 0.799 Cyanoacetate” 1.156
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Appendix D Transformations of the coordinates

The dissolution areas of this study were calculated Surface Integrals 
area; follow by this equation;

JJS f ( x , y , z ) d s  = f f d f ( ( x , y , z ( x , y ) ) J (A ) + ( ~ )  + I d A  (D-l)

Thus a cylindrical coordinate system and Cartesian coordinate system are observed 
(Welty et al., 2007);

( i ) c y 1 =  (D-2>cart
whereas, from the chain rule

thus

In similar manner,

f-) -  A A _|_ A A
\ x /  dr dx dd dx

I'd \  _  d dr d
v y /  dr dy do

dd_
dy ' dd dy

where

d̂y
Thus, (d/5y) becomes

So Equation D-l becomes

( d r \  y dd 17 -  =  -  =  s in d  and T7  =  —f —  =\ d y j  r dy xsec2d
cosd

( A -ไ =  ร in e  ( A )  +  A A  fJ L )
\d y j  \d r )  r  \dd j

(D-3)

(ร ) = « ’๗ Gt ) -  A  ฒ  OM)

(D-5)

(D-5)

A re a = /o f l /or J(cose -  is in  fl ฐ ) 2 + (sin e £  + ;C0S 6 ฐ ) 2 + r d r d d  (D-6)

where z is the depth at r position and 9 is angle at r position.
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