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APPENDICES

APPENDIX A Calculation of Sample Preparation

Al AmountofMetal Chemical for Impregnation

Example: Amount of 100% monolayer of CuCE chemical for impregnation on
macroporous alumina (Concentration of metal is corresponded to monolayer of
CuCE on macroporous alumina surface)

From

Monolayerof CuCl on alumina surface 0.095 g CuCl/100 m2ofalumina

Surface area of macroporous alumina = 194 m 2y
: =0.095x194
Monolayerof CuCl on alumina surface
/ = o
=0.184 g CuCl/L gofalumina
Molecular weight of CuCl = 98.999 g/mole

Thus, monolayer of CuCl on alumina surface = V'
98.999
= 0.00186 mole CuCl/1 gofalumina

From

CuCE was used as the same molar concentration of CuCl.

Molecular weight of CuCE = 134.45 g/mole

Thus, monolayer of CUCE on macroporous alumina surface

=0.00186 mole CuCE /l gofalumina

0.00186x134.45

0.250 g CUCE /1 gofalumina

From
Pore volume of macroporous alumina = 0.674 cm3/g of alumina

Amountof CuCE used 0.250
0.674
Thus, amount of CuCE used =0.371 g CuCE/cmsofalumina
Then, 75% monolayer =0.278 g CuCE/cmsofalumina

And, 50% monolayer =0.186 g CuCE/cmsofalumina
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Example: Preparation of 1000 cms simulated diesel (80%wt. Dodecane, 20%wt.
Toluene and 150 ppmw of Dibenzothiophene)

From
Density of Dodecane = 0.75 glcms
Density of Toluene = 0.8669 g/cms
Molecular weight of Dibenzothiophene (DBT) = 184.26
A A A
Density of simulated diesel 80x0.757 + 120x0.8663
vV 100 vV 100 |y
So, density of simulated diesel = 0.77338 g/cms
Weight of simulated diesel = 0.77338x1000
So, weightofsimulated diesel ~ =773.38 g
(80" _
AmountofDodecane x 173.38 =618.704 ¢
100/
20 _
Amount of Toluene x 113.38 = 154,676 ¢
1007
Dibenzothiophene concentration - 150 ppmw
= 150
= 106
= 0.00015 g of S/Q of simulated diesel
= 0.00015
= 3

So,

(4.6875x 10 “6)x 184.26

8.6374 x10-2 g ofDBT/g of simulated diesel

Amount of Dibenzothiophene = (8.637 X 10-4)x 773.38
amount of Dibenzothiophene =0.6680 g

46875 x10'6 mole of $/g of simulated diesel
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APPENDIX B Calculation of Amount of Adsorption of Sulfur Compounds in
Dynamic Adsorption Experiment
B1 Death-Volume of Fixed Bed Reactor

To find out the death-volume of fixed bed reactor, the hreakthrough
curve of simulated diesel fuel (80% dodecane, 20% paradiethylbenzene and 150
dibenzothhiophene) without adsorbent was performed in this study. By applying first
moment ofthe breakthrough curve (p), we can determine the death-volume:

h =f=J(i- yflv y= -

Where p: mean breakthrough volume
C: concentration of sulfur compounds in the feed (mole or g)

0.08 TR

0.07

0.06 1

0.05

0.04 +

0.03 -

DBT area (%owt)

0.02

0.01 4—

Treated volume (ml)

Figure BI. Breakthrough curve without adsorbent.

Hence, Death-volume = p = 1.591 ml
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B2 Amount of Adsorption of Sulfur Compounds in Dynamic Adsorption Experiment
Example-. Adsorption of dibenzothiophene in simulated diesel fuel (80% dodecane,
20% Toluene and 150 ppmw sulfur content) on 100% monolayer of CuClz on m-
Al1203 which crushed after impregnation at diameter size 300-500 pm.

Setting parameter of breakthrough adsorption experiment:

Numberofthe collected vials = 60

Collected time = 0.50 min

W aste time = 3.98 min

W ait time = 5.39min

Flow rate (F) = 0.4 cm3min

Death-volume = 1591 cms

Diameter of grain =0.25mm

Structural density (ps) =3.085 g/lems

Macroporous volume (Vm) =0.013 cm3lg

Mesoporous volume (Vm) = 0.545 cm3lg

Microporous volume (Vp) = 0.000 CM3lg

Mass of adsorbent = 6.00 (

Density of simulated diesel fuel (d) = 0.774 g/cms

Particle density (Pp) = 1.096 g/cms

Bulk density (PB) = 0.740 g/cms

Co (DBT) = 150 ppm

Ta = Waste time + W ait time/2
= 6.675 min

Tp = Total time /Numbers of vials
= 5.86 min

(superficial liquid velocity in empty column, cm/min)
= flow rate / column section
=0.510 cm/min



Particle porosity { p) = Partical density X VM
=0.014
Interparticle porosity (E1) - 1. h i
kPpy
=0.326

Total Macroporous volume = VM X Mass of adsorbent
=0.078 cms
Total Microporous volume =V 1X Mass ofadsorbent
= 0.000 CM3
Total Macroporous and Microporous volume
=0.078 cms
Total Bed porosity (£3) =Total Macroporous and Microporous

volume/ Volume of column
= 0.335

Atthe Collected vials number i

Average time =N+ ([-01)x 1P

Average volume of fuel

Amount of treated volume = Average volume of fuel - Death volume

Hence, Cumulative effluent volume of DBT

—Mdbt

= 49.351 cms

= 49.351 ¢cms/e gofadsorbent
= 8.225 cmag-adsorbent
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Amount of DBT in the column (Mdbt)

— Mdbt XdDBT XQ)
=0.031 g
Amountof DBT adsorbed = M abex (1-£5)

0.031 ¢

= 0.031 X1000/6 g ofadsorbent
=5.1238 mg/g-adsorbent

=5.1238 I molecularweight of DBT
=0.0278 mmole/g-adsorbent
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