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A-1

APPENDIX A
SAMPLE OF CALCULATIONS

Preparation

Compositions _ - 2 &P : 1.3 TEAOH : 62 H O
M.W. of "’ 0e ), + .2

The AI'(OG 0// u' o§\§\§~?\ 4085 g
M.W. of SiO; 804945103 i Caraloia,30%) |

The Si@, whsfised = (0 ? \ \‘ 3= 1202 g
M.W. of HPO; PO, 85 %)

The H,PQFw#s usgds ‘v:'; 23059 g
M.W. of TEAOH £ 147 .s;f;m.- on f TEAOH 35 %)

The TEAQH e 4844 21 5+100)/35 = 546 97 g
MW. of HE A —— Y

"The HE wa 1 !
) i
Since, there was,some water in Sj O H,PO,, and TEAOH = 475.259 g

SR NERINENN T

For the preparyclon of SAPO-34 was reduced gl 40 times. /@

+26 11R4ATUININENAY

Reag nts Al(OCH), HPO, | TEACH HO
the moles of 2 06 2 1.3 b
composition

weight of reagent 10.21 3.01 5.76 13.67 115
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the moles of TEAOH 05 1 13 1.5
weight of TEAOH 526 | 1052 | 13.67 | 15.78
the moles of SiO, 0.6 1 15 2
weight of SiO, 3.01 6 7.51 10..02
the moles of H P O, 2.5 3
| 12 8.65
Mole compositio
M.W. of HF =
E 21.76
05 1
054 | 1.09

¥ ]
AULINENINYINS
ARIANTAUNNINGIAY



A-2 BET Surface Area Calculation

From BET equation :

x =_1 + C1*x (A-2.1)
v(lx) v C vV _C :

where : X = ; ..,-,, P/P

E = ated -»..-a of N,

¥ ‘ re of N,

v the equilibrium, c.c

v | to cover the surface, c.c

(A-2.2)

where : E, ‘ ption of th first layer
| E = ¢ & heat of condensation of adsorbed gas

AUBINENINEING

assume C ---> , then ¢
qm aanmumwma d
. (A-2.3)
v(1-x) v C
let : v = vm'
vm' = mean the amount of adsorption to form the N,

complete monolayer

9%



v = - amount of adsorption measuring by G.C.
p 4 = P/P_
PV - BV (A-2.4)
213 T

where :

N, saturated vapoyrpressur

7 =y ¥ ]
- £

X

BN EN NGNS

desorption N 2<::alibration

of N , area area

X ?\'mi UV IV B

96
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v = S, *1*27315 c.c/g of catalyst (A-2.6)
. S, w T
where : w = weight of sample
v.ooo= - - flow of He)/1.1] (A-2.7)
flow of He+N, c.c.NTP/g of catalyst
S = S*v wn (A-2.8)

where : S a aﬁature of N,
— .; p..--;“-;-‘

so that : S

AULINENINYINS
QMR TUANAINENAE
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weight temperature ()
60Q
w, |
R e iy
w, S
0
time
Figure £ ’ ',‘"_-.._ it 1o -:‘?"-,,; lemperature vs. time
chart speed |
Range
w
w, =  wolghtofy
W A= A
dw (A-3.1)
dt tﬂ, 60 sec x b _am (A-3.2)
ﬂ'lJEl’WIEIWQTWEI’]ﬂ’i
x_a 1/ w, (A-3.3)

QW’]Q\?ﬂ‘fiﬂﬁW‘]Tﬂﬂ’]ﬁﬂ

Plot (dw/dt) vs. temperature.

w
o



A-4 C_almﬂangn_of_ReaQnon_ElQMLRaLe

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 bed =, *(Qi3 ‘*x co-cat.
used GHSV (Gas Ho : 1 ,, /Fodtly) = 2,000 h'
GHSV = Volume W 21000 h"

Volume=oel cata

Volumetric flow

at STP : Volumetric flos £ . ‘ RUmetric f ate*(273.15+t)

where : t = room iﬁ‘

7

..l
s

AULINENINYINg
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A-5 Calculation for Percentage of MeOH Conversion

Assume that the temperature of sampling syringe was 95 °C.
Volume of syringe = 2 ml

hence,

Volume of MeOH in 2 ml of gample = 2*10°*Y 1 (A-5.1)

where : Y = MeOH in feed stream line

for example, Y =

then, volume of Me

The amount nl syringe of feed MeOH
calculated as follow \
assume MeOH vapo
MeOH (at STP)

MeOH (at STP) V,

|12 g
= (12/224)*V, g (A-5.2)

From the equatio

. _¢ Jp.
e E ] B ARG W A e

RIS @%ﬁ%’a NEAH Y

T ,T = temperature of a system at condition

1 "2
1 and 2, respectively
which 1 represents STP condition, 2 represents the consider
condition. For this system, we assumed that P, = P, (atrhospheric pressure),

then :



vV, =V, /T,)’T,
Substituted (A-5.4) into (A-5.2) and absolute temperature (T,) =
gives
where :
The quantity«ef 1§ Me( \x culated from G.C.

t “Munit areall).

* . obtained from -calibzati Hagiwara, Catalyst

Y]
145+96)*12/22.4 g

. (A-5.6)

. 184 meﬂ‘i
e QWWNﬂ‘iﬂJNWJ’JﬂEﬂﬁH

% MeQOHi conversion (2*10"° *Y)-8.085*10 *ITG *100/ 2*10
=100 - 8.085*10° *ITG " T

101

(A-5.4)

Z273.15°K,

(A-5.5)

(A-5.7)
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A-6

Sample : SAPO-34/HF (HF=0.5)
Reaction condition : Reaction temperature 450 °C, GHSV = 2,000 h '1,

time on stream 1 h.

From Figure A-6-1 :

Porapak Q (TCD)
area of MeOH  ="453074 ' : \&"*--_ N 80 %)

From Figure A-6.2 :

Porapak Q (TCD) .
(ratio of CH,: 5, 1,35 this,val ach G.C.)
area of CH4

area of 002

area of MeOH

W

From FlgurefﬂuEI’JVIEl'VIﬁW BN

M&Eﬁamﬂmumwmaa

g0 = CH, *b
b = CO/CH, = 590/5676 = 0.1069
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8.76
1,563
Zinh
AN
I , \
)
PKNO 'y ~ [DNO CONC NAME
1 ‘ . fEeew U 79.3152 AR
2 y “‘ 0017 co,
3 g ~ 03841 H,0
4 0 150074 524202838 MeOH
A s v!" ‘
I 7 100

AU R M EAT T
RINNTUUNIININY
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START
L
o, 783
F 1 5 3 8 10220 o
: WCE c.clds
3.383
(
7LET
Q.
PKNO CONC NAME
1 79.6585 AIR
2 0.2146 Methane
3 00126 co,
% 6.4298
5 0.0956
6 0.8468 HO
7 3.6633
% 0.1789
100
FigurefA-6 2 Pesks of product from Pelapak Q (TCD)
7 N
START
E o &/ —  2.883
U
& - - .,
0928 73 0.0062 H,
1.485 42487 3.0543 0,
2.068 1342257 SV 96.4917 N,
3.55 5576 T 0.4008 Methane
6.19 667 0.048 CO
1391060 100

Figure A-6.3

Peaks of product from MS-56A (TCD).
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From Figure A-6.4 :

VZ-10 (FID)
area of CH4 = 62560
area of CO2 = a * area of CH4 = 0.0436 * 62560 = 2722

0.1089 * 62560 = 6622

area of CO = b * area of CH4
area of C,-C, paraffin ol 11975

area of 'C;
area of C;

area of C :

8846+2722+6622

area of C -C, (p \ 388¢

From Figure A-6.5 :

Silicon OV-1_ (FID)

determine all of hydr‘ - 4
first part are the area of CasG-(B6)+C0. [eOH + DME = 292371
second part are thg ;—,""T = 225
third part are the ='f;‘ aTe . il = 831

= (2722 * 292371)/898190 = 886

where p = paraffin; o = olefin



START

2

3

4

5 4625 ¢ 4649 SV 05234

8 28. 01 44398 4, 9948

9 35.643 17976 20223 -
888888 100

Figure A-6.4 Peaks of product from VZ-10 (FID).

Lot v
- (N
Lt e)

RN |

7.475

CdHB
C4H8

106
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W
o
o
U ]

4

AUE INENINeINT
RNANIUNRINEIAY

L3 A28

Figure A-6.5 Peaks of product from OV-1 (FID).
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PKNO TIME AREAS MK IDNO CONC NAME
1 2.95 128156 43.3635
2 2.993 124166 V 42.0134
3 3.253 28298 V 9.5752
4 0.1451 C,-C,+C0,+CO
5 1.2096
6 0.5107
7 2.1107
8 0.0259
9 0.0427
10 0.0958
11 0.1246 c,"
12 02108
13 0.1366
14 0.1081
15 0.0468
16 0.0167
17 0.0087
18 0.0676
19 0.0076
20 0.006
21 0.0178
22 0.0151
23 0.0163
24 . : 0.0135
25 | 98 ¥ 0.0332 Aromatics
26 486 Vv 0.0156
27
- ﬂuﬁt Ne; WeNE
29
0 86 o 0. au
{madBsaingringiae
3 25.85 14 0.0047
34 31.873 20 0.0066
295539 100

Figure A-6.5 Continue.
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The others were calculated as same as 002 .

co = 2156
e, = 20364

c,-C, (p) = 3898
5 = 169809
a8 '
-

n OV-1 = 1.7*10”
-G (OV—1)*1.7*10'

; : oF - -
: : licay
area of MeOH = area o %\\‘Q&\\\\\q\

Factor : area of D ‘ _ \ V-1 = 447*107
area of DME = are . (Patapal area of C -C4(OV-1)*4.47*1O'7

vm.; 50 +CO +MeOH+DME)]

¥ 4
_!ﬂ | |o697%
C, (p) 3898*100/2%497 133 %
=ﬂum Wﬂﬁ@ﬂ&’]ﬂfﬁ%%
= 74955*100/292497 256 y
QW'\ aﬁnws@mawm%
2337*100/292497 = 0.80 %
aromatics & 831*100/292497 = 0.28 %
MeOH conv. = - *100

area of MeOH feed

= (459074-0)*100 = 100 %
459074



110

DME = area of DME/ [total area of (OV-1)-(COZ+CO+MeOH)]
= 0/2924297 =0

AUt INENINeINg
ARIANTAUNNING 1A Y



VAPOUR-PRESSURE OF MeOH,p”‘DE.mm.Hg

aO

100

200

CURVE O

Calculated from An
Where;

P =vapour-pressure of

MeOH,mu.Ng(o: torr)

t =temperature, C

A =7.89750

B -1474.08

©C =229.13

(constant value at range
2 + 65 €')

i 1
UEnEningnns

- ..

log P » A -

Figure B-1 ~ Curve of vapour pressure of MeOH related to temperature

111



Mole ratio of H,0/MeOH

Checked by used GC(TCD) VALY ?mperature of column 90 °C

““t&fmperature of detector 100 °C
28 o
2 218
wel— 30.70
1.5+
—4&— 50:50
; —®— 80:20
—— 95:5
05+
Fa
: AU INUNEREIRS—

ama\mwmwmé’ ¢

Figure B-2 Cahbratlon curve for mole ratio of water/methanol in vapour phase related to

temperature of water-bath at various water/methanol ratio by volume.

AR
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