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APPENDIX A

SAMPLE OF CALCULATIONS

28.5

Using Sodium Silicaté 89'g witi 45 g of water as a G2 and S2 solution.

: (A-1.1)

. _ (1 mole)
mole of Silus : — N —————————
_— oiSI07) (M.W.of Si)

"'_,__ ='69x (28" O)x(1.0843)
AUt AETheng
TN INgIae

For example, tc prepare ZSM-5 at Si/Al atomic ratio of 40 by using AICI; for

aluminium source.
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Si/Al atomic ratio of 40

mole of AICI3 required T 0.3273/40 = 8.1825 x 10° mole
amount of AICI; = 8.1825 x 10 x 133.3405
= 1.0911 g

Fe-silicate and Fe.Al-silicate : '

Molecular

Molecular

mole of Fe(NQs)s. 9H,0 ,+ ©0.3273/40 = 8.1825 x 10° mole
amount of Fe(NO;);9H:0 (8.1825 x 10° x 404)/2

3.0374¢9

Zn-silicate and Z@I-si ﬂ

FoﬁﬂlgﬁﬁW%’ewﬁﬁ ﬂﬁ ratio of 40 by using

ZnS0O,. 7H2(ﬁkor aluminium sour%e

A RAaaR AN '}’3 i el v

ZnS04.7H,0 287.54
Si/Zn atomic ratio of 40

0.3273/40 = 8.1825 x 10™ mole

mole of ZnS0,4.7H,0 required

8.1825 x 10 x 287.54

amount of ZnS0,4.7H,0

23583 g
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This is the amount of AICl;, Fe(NO3);.9H,O and/or ZnS0O,4.7H,0 used in G1

and S1 solutions.
A-2 Calculation of Metal lon-Exchanged ZSM-5 and Metallosilicates

Platinum ion-exchange

- Determine the ‘ tint : = 05 wt%
T————

So that: from the

Pt/(X+Pt)

100 x Pt

thus Pt

ror o SIS 1) 5 Y 21 7) 5

Dete‘Pmme the amount of:metal loaded.into catalyst = wt.%

o e el 3 T 3J="V1’1<’1 wma g

So that from the equation

Me/(X+Me) = 0.5/100
100 x Me = 0.5 x (X+Me)
(100-0.5) x Me = 0.5xX

thus weight of metal, Me 0.5 x X/(100-0.5) g
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Various metal salt used for ion-exchange

Metal salt M.W. % metal Weight of metal salt(g)

ZnS04.7H,0 287.54 21.98  [0.5 x X/(100-0.5)]x{100/21.98]

Fe(NOs)s;.9H,0 | : 13.82 [0.5 x X/(100-0.5)]x{100/13.82]

packed artz reactor (inside dj = 0.6 cm)

determine the gh of catalysf ed = H cm. So that,

ﬂ u)lumetr ic n rate ?000 x?ﬁ[ume of catalyst
AN T AR e

= (2000 x X (0.3)>x H)/60 cc/min.
at STP condition:

Volumetric f low rate = Volumetric flow rate' x (273.15 + 1)/273.15

where t = room temperature, °C.
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A-4 Calculation of Conversion and Hydrocarbon Distribution of Aromatization

Reaction

Methanol aromatization activity was evaluated in term of the conversion of

Methanol into other hydrocarbons.

For example : = 40)

Reaction condition : , GHSV =2000 h™,

d, 1 h time on stream.

From Figure A-4.1
Porapak Q (TCD)
area ‘ ol | 8261

vaJﬂl; ~;' :

From Figure A-4.2 . ‘,;g

Porapak Q (TCD)

36; this value for each G.C.)

‘ = 45605
ared ofCO = 19845 = 19845/1.35 = 147004
ﬂ%ﬁ@%ﬂﬂ‘ﬁmﬂﬂﬂ‘i
Yoo, = chpra

QW’]MﬂiWNﬂT&%&M@&

([Methanol];,-[Methanol],.) x 100

Methanol conversion(%)

[Methanolj;,

(628261-0) x 100

628261

100 %
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]: b 146 ===

2.z29z

6,187
1512
CHRONATOGRAN ;
C R5A CHROMATORRC
CHANMEL HO 1 FIL_ a
SANPLE HO THOD 41
””ﬂUEJ’J‘VIEJVI‘i‘W El’lﬂﬁ

PKNQ ARERA ‘Jﬂ( IDHD COHC oy MANME

% o187 17194 1.5473

4 5.12 EE8261 aa B149 MeOH

TOTAL 3138964 109

Figure A-4.1 Peaks of feed from Porapak Q (TCD)



il 1. 463
= 2.219
— 3.394

C-R51A

PKNO

1
i
3
4
3
6
7
s
9
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5.949
CHROHATOGRAN
CHROMATOPAC
CHANNEL MO 1 a
SAMFLE HO a 41
REPORT NO 2
HANE
a aq“ are ﬂaa 1611
° ﬂa“ 84,7804
CH,
ﬁw mmwmmﬁ o,
4. aae 6733 ¢ G, 28800
qmmmmmwmaﬂ
§:13.733 1894 A.8738
TOTAL 2403955 . xee

Figure A-4.2 Peaks of product from Porapak Q (TCD)



From Figure A-4.3

MS-5A (TCD)
(ratioof CHs: CO, = 1:1.13)
areaof CHy = 12279 = 12279 = 12279
areaof CO = 0 = 0M1.13 =0
= CHs*b
— = 012279 = 0
— .
From Figure A-4./
VZ-10 (FID) ‘
area of C 7
area of CO arda of OHy |\ = '3.22* 45496 = 146653
area of CO, A *ar Hy = 045496 = 0

area of C,-C4 paraff
area of &

area of C Y

arﬁdﬁﬂ,@ﬁnﬂ BWE”] ﬂ ?1824+146653+o

= 288477

wwaﬂnimumwmaﬂ
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CHROMASTOGRAM

C-R5A CHR

HETHOTD

SANPLE NOWA
REPORT HO 1?

PKNO TIQF ARER ' IOHG CONC

ﬂw'm&mwmn

482806 ¥

g.388¢%

3 7age

lg 8764

amaﬁmfﬁmmmmw

————————— —— - —————— ———

TOTAL 438421
CHROMATOGRAM 161 REAORIZED

Figure A-4.3 Peaks of product from MS-5A (TCD)

3.682

41

HAME
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- s

AN bx - —
R

s
[l
€I
-
o
bt
[~ ]
pov
]

PENO TINE HE
¢
’%W?ﬁ@s\i ,
. thc SE28S 35,442
4 Sk 5358 DL 775
3 2.968 ZeEsd Faa38h7
& 15.683 roil 1.7787
7 18,948 334 8.6583
ToTs 1dizzs i

-Figure A-4.4 Peaks of product from VZ-10 (FID)
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From Figure A-4.5
Silicon OV-1 (1h)
determine all of hydrocarbon area into 3 parts

25935

first part are the area of C4-C4(p,0)+CO,+CO

second part are the area of Cs" = 6825

third part are the area of aro . a

ﬂﬁ“ﬁanﬂﬁwmm
RFIN UM NGNS Y

Hence : Product Distribution (C-wt. %)

C4 = (areaof Cy * 100)/total area of OV-1
= (4090*100)/62271 = 6.57 %
C.-Cs(p) = (2158*100)/62271 = 3.46 %



Co = (4519*100)/62271 = 7.26 %
Cs = (1984*100)/62271 = 3.19%
" = (0*100)/62271 = 0%

Cs' = (6825*100)/62271 = 10.96 %
Benzene = (1060*100)/62271 = 1.70 %
Toluene ‘ 8.09 %
Xylene 26.88 %
Other Aromatics =(66 l 2271~ 10.72 %
CO; | 2117 %
co 0%
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Figure A-4.5 Peaks of product from Silicon OV-1 (FID)
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36.209
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42.328

TOTAL

AREAR MK IDND

19487
4333
337

de4 ¥

42
211
183
23¢9

56173

Figure A-4.5 Continue.

CONC

34.6912

g.0704
8.9561

8.8281
g.2269
8.2295
8.8992
g.256¢2
g.8231
8.8787
1.88635
8.9691
8.3333
23.4444
g.82863
4.3488

8.1991
§.043
7.6633
B.8375
B.1428
8.1632
B.831
8.123

2.45271

8.4787)

NANE

€0,C0,
ot
MeCH
DME

b

5

Benzzne
Toluene

\ AromaTic
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by
=1
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5 20
=
3
x
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(7788
o
=)
=1
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&
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0

CURVE OF V

Calculated from

log P -.A.-

t
A
B

C

ﬂUEJ’JVIEJVI‘iWEJ’]ﬂi

(constnnt vnluc at range
-14 C - 65 L )

NSS3AUd ¥OdJAN

Where
=vapour-pressure of &
MeOH,mm.Hg (or torr)ﬁ
=temperature, C -
=7.89750

-1474.,08

=229.13

awwamﬁ’mum’ﬁﬂmaa

Flgture B-1 Curve of pressure of MeOH related to temperature
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