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Appendix A : The Preparation of Diphenylamine Reagent.

Pure H25D4 100 ml

“the existancelof NO3~ in the test
solution. Fill a few [ f‘ .* \\\ to the tube and then
slowly drop the test so T8 ‘ \ be. If NO3~ ex-i;ts in
test solution, the layer .ili:i’ ' olutions turns to blue.
This reagent can also test th -5 of NO,™ and €105,

7 o
o {f}f o

- -
-

7 i
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Appendix B : The Preparation of Copper Nitrate Solution
for the Synthesis of Catalyst.

241.6
CEC of Na-Laponite = 80 meq. /100 g-cat.
= 0.8 mmol Na*t/1 g-cat.
= 4.0 mmol Na*/5 g-cat.
Since 2 Na* will be exchang Vith then for 100% ion exchange,

Cu{HD3}2. SHEG molecular weight

mmo1 Na*/5 g-cat,

s0, needed amount of Cu(li03) 1220051073 (241.6)

1 Cu?*/ 2000 m1 H,0
For various degrees of s dchandge, v rious. concentrations of

Degree of Hy0 (m1)
ion exchange(%)
200 800
150 i 600
120 28 x 10 480
100 0 4332 400

ﬂwﬁmﬂmmm o
— ARTRTS NI TR
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Appendix C : The Analysis Condition of Gas Chromatograph (GC

e
A. GC (12)
Analyzing column : stainless steel tube 3x4 mm o.d.
packed with porapac Q 2 m and porapac T 1 m
Reference column : stainless steel tube 3x4 mm o.d.
pac Q 3 m
Analyzing temperature
Carrier gas
Carrier gas flow rate
® Analyzing products + HCOOCH4 and CH40H
B. GC (13)
: Analyzing column tainjess steel tube 3x4 mm o.d.
Reference column ) intess. st ube 3x4 mm o.d.
Analyzing temperat 1_ :
Carrier gas
° Carrier gas flow rate i 40 ml/min

TRy ¢ 341 H YPYREART
q RIAINTNUURIINYINY
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Appendix D : Raw Data from GC , Data Sheet and the Calculation of
Catalytic Activity and Selectivity

E 2.463 L.egdd

A L S e —————14.9/3%

Y
C-R2AX
CHAMHEL 1 | )
SAMPLE N0 @ : RETHOD - 41

REFORT NO 369

“ﬁﬂﬂ‘%‘ﬂﬁﬂﬁﬂﬁ‘lﬂ‘i"““

1.27¢)
2. BEB 1?53 E 3325

- -

rdTAL 423139

, gl
weh & o
HEER
2
<o
:&
alf
2
p
=
>
oD
g
W
>
D,
ce
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DEHYDROGENATION OF  METHANOL

DATE A EXPT.NO.

CATALYST (NO ) MEIGHT OF CATALYST ___ 4.

REACTION TEMP, °C  TREATMENT TEMP. o

W/F mol/min

Y = 757778.6X + 148

Ny = mol/min
sec/10cc

cc/min at ____9C
mol/min at 273 K

Y ﬂﬁmwmwmﬁi
uzﬁwmm FIAMEN A —

mam
HCOOCH




TOTAL C OUTPUT

= mol/min
TOTAL C INPUT = mol/min = CHyOH INPUT =  (TOTAL H, INPUT)
TOTAL H 0UTPUT = mo/min ;
(total C_output)
C BALANCE = x 100 = X100 = —— 2
(total € input)
{total Hz
Hy BALANCE = -—
C-MOLE BASIS
CHy0H INPUT / TOTAL C OUTPUT
CH0H OUTPUT // \
CH0H REACTED AL
Z CONVERSION X100 = ——3
Z SEL. HCOOCH, x100 = ——32
Z SEL. €0 X100 = —— %

ﬁwwfﬂw%‘wmm’
=ﬂ%@ﬁ€ﬁ°m IRV IRYIRE—
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Appendix E : Calculations of Surface Area

1. Calculation of amount of He introduce

(p/760) v, = (760/760) Vhe (1)
273,15 + t '

Vhe She213.15 - (2)
where p = the d/ ol Q-;M n manometer (mmHg)
Vp = volum ‘ball and glass Tne (m1)
t = roomt
2. Calculation of dead volume F .
‘f{ “,.“"J“
(p/760) (Vg + vp) (3)

273.15 + eSS
\Y

e

Wl -

‘ﬂ 273.15 av

AUET] UNIN Wﬂ‘ﬁ

> susqupgane e 1914
"z S BV (5)

273.15 + t 760



4, Calculation of amount of No_absorped on catalyst

{pf?EUJ(?g +vg) = (760/760) V (6)
273.15 + t 273.15

V = 21315 . p . (g+v) (D

273.1 "t 760

rption

Since V is the amount

Therefore the amount

orpti @at&d from -
amount of N, adsnr‘ptm/ v (8)

5. Calculation of spec;

5.1 BET equation (

(9)

amound’ ¢
cunst
Pg = vaper préssure of adsorped gas at adsorption

AEARBITNEIND

ddsorption equilibrium pressure (the difference
3 mmwmm HIAE,

Then, the value of [p/V(pg - p)] and p/py are calculated and

Calculate the value of slope = (e-1) and
Vp+C
y-intercept = p
v(pg-p)

by using the method of linear regression anaTysis.
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Since, the total surface area (5) = (tx10720). v .(6.02x10%3)
22400

S = 0.269 t v,

where t = space of one molecular adsorption

at -195.8 °C .2 / A%?
Then ﬁ b
Finally, specific surfage"@¥ga of chtalyst #"Spuis calculated
~silica wool)
If the adsorption is in mgno] ';5“::1 2 Langmuir equation is used.
5.2 Langmuir equ L: on ( monol E’J

m £
qugAvBniNeINg
| RISy

3 amount of N, free from adsorption

a, b = constant



Appendix F : Data of ICP Measurements

//ﬁ ?\\\ N\

'E a.h.- -

ll
Crmmend € 12WP, l.l.}',t Tl l

aronsrefy Uﬁ 'mmﬁ Worlleg

L"u r Canter

l E !HHT -, lu'l.i[l

2 -, ll]ﬂ
- QW’]ﬁNﬂiﬂJ WI’}WIEHMJ
!"lil
liﬂ!‘. = pem  HEBEZME = . 2015 nuyi = ll:u AR = uh =
CU—LAMFCONLTE _—— LI

=mw Oy eem BE/LLA09 R rdiimy
Xo. Liwer Lantlar Higaer w s @5 =a ipprms

1 782 Tagae 795 TA55:. 7 T, u7?

H 784 TI8in 781 TIU58. 3 T, Wil
w4 08, & TH. GR
A8 P 248, 2 ¢ 2667
Ei RS * 0. 3386 1. 3390
EEHAE = 3.852% LRERRE = .2042 m=x = 100 HAY = 289 T1e
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Appendix G : The Calculations of Average Electronegativity

The Sanderson Electronegativity Principle a)

Electronegativity is usually defined as the power of an atom
to attract electrons independently of the chemical cumpositiun‘nf the
compound to which the atoms ' . In a molecule with atoms of
: s will be redistributed such
uclei in the bond. This

equalization principle.
is postulated to be the

"the molecule under

difference electronegativity,
that they will be equall:

constitutes Sander‘sp
This intermediate elegi&¥untg

geometric mean o

consideration. U negativity scale, the

partial charge on t nd can be calculated

as well as its averag | dne j{: . For a compound Ixfylz, this

(1)

P h*v‘-'—":. I A~ AT 11T T
2rage LreC LG .

Calculations of A

A. Laponite I] ) . ﬂj

The chemical ﬂilrwﬂﬁaﬁ&km{%ﬁﬂﬂnm}{um
™ e TN AR eyl

equal to

xNa = 0.0268

xNa + (6-x)Mg + xLi + 8Si + 20(0) + 4(OH)

substitution with molecular weight : Na = 23 , Al = 27, Mg = 24,
Si=28,0=16, OH=17 and Li = 7
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Thus, x = 0.88N

then, the chemical formula of Laponite is
Nag,8871M95, 11371 10.8871(S18020) (OH)4

Substitution this formula with electronegativity of each element :
*t = 2.1, A1 =1.5 Mg=1.2, Si=1.8, 0=3.5and Li = 1.0

Then, calculation of average el

Q)
=

The chemical formula .

B. Montmorillonite

Mo, (51050)(OH),

1.4538  mmol/g-cat.b)
.0334 g/g-cat.

The amount of Na ions i

equal to
xNa 0.0334

xNa + (4-x)A1 + xMg

substitution with muﬁ:n

™ AU ANYNTWYAHY

then, the chem13!1 formular of Mentmorillonite is

4 WIRRE AR 6 ¢

Substitutiun this formula with electronegativity of each element
Then, calculation of average electronegativity of Montmorillonite by
using (1)

Then, S = 2.64

a) Catalytic Reviews : Science and Engineering, Vol.24, No.3, 1982:418
b) Data from ICP measurements.



Appendix H : Data of Thermal Gravimetric (TG) Analysis

Table 4-8 Amount of H,0 d. rped from various
degrees of ion exchanged of CiALabo at treatment
temperature of 800%.

Catalysi v, //% \\'\‘\
ﬂ\\ \

Eu-—Lapo 20)
Cu-Lapo 150
Cu-Lapo 120
Cu-Lapo 100
Cu—Lapo 50

S ————————— — -y
a_‘Fﬁ g S—————

ﬂUEJ’J‘VIEJVI?WEJ’]ﬂ?
ammmmum'zwmaﬂ
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The details of calculation for amount of Na* and ﬁu2+

ions base on dry catalyst.

Catalyst

Amount of Hzﬂﬂ) Amount of ions®)

desorption

Cu-Lapo 200
Cu-Lapo 150
Cu-Lapo 120
Cu-Lapo 100
Cu-Lapo 50
Na-Laponite

Amount of innsC}

cuz*l'

Na%y'

(mmo1/g-cat.)

0.7030
0.6065
0.5367
0.3534
0.2314

0.0824
0.1062
0.1388
0.2551
0.4675
1.1643

a) data from TG measurements 7

b) data from ICP medsures

c) calculation -!ﬁ’*

AUEINENINYINT
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