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APPENDIX A ;

The calculation i 15 weight of Sodium Silicate

M.W. of Al

M.W. of AlC!

Weight percer 97

For exnmple. at Si/Al atomic ratio of 50.

Usding Sodium Sil ' i 45 g of waterZas a Bl solution.
A7 )

)
L
|
4

|
¥

mole of Si used = wt. * (%) = {H W. of 8i) * (1 mole) (a-1.1)

A U VBTG HER - f’f B

= 69 * {Eﬂtﬁflﬂﬂ} * kfﬁﬂ .0843)

ARIAIAFRRAINY1A Y

5i/Al a?um:c ratio = 50

mole of AlCl4 required = 0.3273/50 = 6.5458%1077 mole
amount of AlCI; =  6.5458%1073%133.34%(100/97)
= 0.8998 g
This is the amount nf. AlCl; used in Al and A2 solutions (see

Table 4.1).
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Determine the amount of Pt into catalyst = 0.50 wt.%
The catalyst use = x g

So that : from the equation

(A-2.1)

thus

g

AugIngningans
RINNIUUNININY
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A-3 CALCULATION OF REACTION FLOW RATE

The catalyst used = 0.2100 g
packed catalyst into quartz reactor (¢ = 0.6 cm)

determine the average high of catalyst bed = x cm

So that, volume of catalyst \l ;)* [0-3}2*1 ce-cat .
™ I', ‘L y

used GHSV (Gas lgeity) = 2,000 h-l

Volumetrig

ow rate*(273.15+t)

at STP : Volumef#ic |
V. g

273.15

i¥

e+ AUBIRERTNEINT
ARIAINTUNRINYIAY



Sample : 0.10%Re-0.50%Pt/H-ZSM-5

123

Reaction condition : Reaction temperature 400°C, GHSV = 2,000 h1,

time on stream 1 h

From Figure A-4.1 :
Porapak Q (TCD)

(ratio of Cii is value for each G.C.)
area of CHy 130

area of COy
696/1130 = 0.6159

From Figure A-4.2 :
MS-SA (TCD) . %=
\7

(ratio of CHy *

!

area of CHy =, 1067 = 1067/1 = 1067

ﬂﬂ*ﬂ&l’)"ﬂﬂﬂ?ﬁﬂ’m@

Cco -‘*Cﬂg*b

’Q‘W’lﬂ\‘iﬂ‘iﬁl&%ﬁﬂmﬁlﬂ@ﬂ :

From Figure A-4.3

VZ-10 (FID)
area of CHy = 9391
area of CO; = a * area of CHy = 0.6157 * 9391 = 5782
area of CO = b * area of CHy = 0 * 9391 = 0



-
=
=
=

s BV U < AT 4 QN B

PEND

oo LN e ) O

o

10.%5%57

TOP

TINE AREA HK IDHO COHC HANE

B,732 1725741 S 98.192

1,102 1138 T
1.607 340
2.493 16610 —
315 ,

3.59 14399
9.367
16,658

82

- ——— -

TOTAL

Y]
Y P —— =
1 EqE 1
fa & |
rne ] Tk I] B D PERE) ) Jwne
U
B.857 19523 ¢ &l . 2685 Y,
AR TEINIUNNITIRE R
1.788 1345833 86,6469
3.298 1067 B.0688 o,
4.258 3167 f.2065
5.24 1947 ¥ 8.1256
TOTAL 1549662 1688

Figure A-4.2 Peaks of product from MS-5A (TCD)

ﬁn:apak.q (TCD)

3:63°

1. 258
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~area of Cy-C4 paraffin = 344486

area of Cy~ = 72174

area of C5~ = 114732

area of l::f = 169835

area of 01-04{paraffip, olefin)+Co,+CO = 710617+9391+5782+0
| = 725790

From Figure A-4.4
Silicon OV-1 (FID) _

determine al

first part are the = 69566
second part are theffrgh = 20601
third part are the & = 28150

So that : compared the p_the area of OV-1

area of 002(0‘5’—1} ; ares 1 JY*area U CI—C4{p,D}+m2+CO{ﬁ?—1}

area of C 4(p,ﬂ}+m24-m{‘¢'2—10}

ﬂUEl’JVIEWlﬁWEI']ﬂ’i

e} ey N CTIEt et DRLE

The same calculation of COy

co = 0
Cq = 900
CZ-C4{p} = 33018

6918

Y
n
1]
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Hik

12.42

Sl BES

TIHE

0,83
1,685
2.023
4.545
7.115
12,42 194425 |
14,783 39358 Y —m—
25,567 geee A=TMIN 2
38,765 3 i
42,587
51.065

——

AULINENTNEINS
ARBN T8 NI MY

¥

TOTAL 71738
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Figure A-4.4 Peaks of product from Silicon OV-1 (FID)
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PENO TINE AREA MK IDHD COHC NANE
i 2.952 12263 10,3688
2 %, 025 23588 Vv 19.9364
3 5.142 22113 18,6892
q 2.207 8589 v 7.2595 CiG+COCO
5 3.273 1586 ¥ 1.3403
= 3.328 1356 1.1464
7 3.485 R 1 A, 0555
g 3. 0993 88T 1/ 8.5242
9 3.787 NSRS V7% 1,135
10 3.852 o 8.25882
11 3.975 1.6166
12 4.383 A,10823
13 4.54 0,5641
14 4,625 2.7549
15 4.82 1.1239
16 5.225 f.1885 o
17 5.38 0, 08634
18 5.45 6.0531
19 5.78 6.8499
20 5.897 8.8879
21 6.643 1.2766 Benzens
22 7.338 6,11685
23 7.7217 B.0888
24 7.992 6.6904
2s .18 8.08797
26 ja.le;f——f———-—- A, 8983
27 10.28% f6.0641
28 12.pa5d 6.6208
=9 - 3700 66 5, 6264 Tokone
30 16,147 598 | 8.5855
31 e 6535 0 a2y £.7003
3z 2% 146 d.5694
33 YEi'h I:i:] ' . 7438
34 23,667 16§ a . B.@855
3 A ¢ - | .
AR ANNTHRARNINYINE
379 28.533 91 0.0765
38 29.762 332 B,26083
39 29,885 71 B8.8597
40 34,833 75 6.6638
41 39.263 106 9.0896
42 40,327 119 B,.1083
43 42,515 9% 6.85079
44 44 236 8.1992
TOTAL 118517 168

Figure A-4.4 Continue.
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10997

&
n
n

16278

22l
i
]

Hence : Product Distribution (C-wt.%)

- e i
G - W= f/ "y /total area of OV-1
= _T900£100/11831 = 0.76 %
C2C4(p) ' 1"'-'::'”." 11831%. 7.91 %
-\""x

R 085 %
%, 9.29 %

.l"-, 1 Ll ?E‘ x

Cs+ 41 %
aromatics 23.79 %

2 0f0p %

'r“'.:

6657%100/118317 = S.63 %

Benzene o

" H UL T e s
ARIAATAUUNING 1A Y
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A-5 BET SURFACE AREA CALCULATION

From BET equation :

X = 1 + (C-1=*x . (A-5.1)

vil-x)

where : % =

PO =

P = . ¥ .. ‘ . ; ; i Nz

v = €vequilibrium, c.c.

Vg = over the surface, c.c

C = (A-5.2)

where : "l heat of adsu tion of the first layer

ﬂ ‘U%J’Hl H%W%ﬂﬂ‘éwbeﬂ gas
mvmﬁ ’Mﬂ\%ﬂ‘im YRIINY1AY
X = AW (A=5.3)




131
» )
let : Vm = Vg
Vp = mean the amount of adsorption to form the N5
complete mmlqyer

v = amount of adsorption measuring by G.C.

x=Pan

(A-5.4)

where : v =

]
]

(273.

&
I

partial pressur 7

P = ':F.-- Flow of fie] * Py, (A-5.5)

Augiaf ﬂﬁ%’ﬂmm
AR AN

x = Pffy = P14




How to measuring v
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1 ml/1 atm at room temperature

So

desorption

of N; area

of catalyst

u

where : W

fl 1]

¥

-ﬂ‘i&lﬂ’?‘ﬂ&lﬂﬁﬂﬂ’]ﬂ'ﬁ
mam A 3RUNAIN AN

4.373 mz,fc c. of Ny

so that : Sp = 4.373 "’m’ mzf'g of catalyst

(A-5.6)

(A-5.7)

c.c.N'IPfg of catalyst

(A-5.8)
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A-6 TPD CALCULATION

From Fig

(2w/at) = (- H’ -'

(TN

(A-6.1)

i
.!E
ey

AUt Il NINYINT
qmmmmuﬁ‘ﬁfmmaﬂ

Figure A—E.z Plot of full scale chart relating weight loss to speed

y _-...—_‘i‘

chart which is related to time.

From Figure A-6.2 :

The recorder condition was adjust follows:



25

Y1

and y,

chart speed b

X

cm

cm

cm

1

a mg

(a*y,)/25 mg

(a*y5)/25 mg

‘60 sec

{Eﬂ#xl )/b  sec

A position weight of catalyst

B position weight of catalyst

dry wt. of catalyst

weight loss

n

= wt. of sample before

134

(A-6.2)

vs. temperature

e
- sﬁmaﬁiﬂimugﬁﬂﬂmﬂﬂ

a  mg
ax/25 mg

ax/25 mg

drying - wt.

\
\ alculated as follows

(A-6.3)

loss (A-6.4)
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Assume that the temperature of sampling syringe was 95°9C.

Volume of syringe = 2 ml
hence,

Volume of MeOH in 2 ml Of/ shy = 2#1073xy 1 (A-7.1)
where Y = ‘ in feed stream line

then, volume of el £1073%0.2 1
D.0004 1

The amo r ot n \a nl syringe of feed MeOH

MeCH (at STP)

MeOH (at_STF 12/22.4)*V g (A-7.2)

From t h. ".‘:‘ ""..

)
(P4V

AUEYYETRENNS
“aRaS I A 18y -

Vi» Vo = total volume of a system at condition

g

(A=7.3)

1 and 2,.respectively
Ty, T = temperature of a system at condition

1 and 2, respectively

which 1 represents STP condition, 2 represents the consider
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condition. For this system, we assumed that Py = Py (atmospheric

pressure), then :

Vi o= (Vy/Tp)*Ty (A-7.4)

Substituted , )\ in v ) and absolute temperature

CMeOH, i * (v ‘ 273.15+t) (A-7.5)
A\ .

The quanti‘. f gl - MeOL can be calculated from G.C.
: F s
analysis which calibratics S or MeOH* = 8.085#10™% (unit
L BN
area/l). i

¥ : obtained irf*j ;W Hagiwnx_-a, Catalyst

|

|
¥

]
|

. Al
Lyoto University.,

Engineering Laboratory,

e o U NN INGINT
AMASNINAINEIAY, .

{ﬁ“?t'ﬁ}

where : CMH1D = quantity of C for output MeOH

then,

% MeOH conversion = (2%1073#Y)-8.085%10710% 176y ,*100/(2%1073#Y)

100 - 8.085%107 *ITGyen/24Y (A-7.7)
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Figure B-1 Curve of vapour pressure of MeOH related to temperature.
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