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APPENDIX A

SAMPLE OF CALCULATIONS

Catalyst with Incipient

dusttries Co., Ltd.

;" e ‘

manufactured by.“Wako Pu
: . A T
(Atom welignt orf Mog ¥ .}

emical Industtries Co., Ltd.

Chlor i’*r; e ———

Moleculﬁ weight =

Y ﬁ%’ﬁ yroesco. o

Wﬁmﬂﬁﬂﬂmﬂﬂ

pore volume =

from Sumitomo Aluminium Smelting Co., Ltd.
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Calculation for prepared 9wt%Ce-0.01wt%Rh-0.03wt%Pt catalyst

If the weight of alumina support used is X grams. So each 100 grams
of the catalyst would compose of
Cerium 9 g.

Rhodium

0.01
Platinum N w
Alumina suppert 2/ é

the amount of each

talyst [Ce-Rh-Pt ; (9wt% :

é\.l. A58

0.01wt% : C.C3wt%)/Al; i
(L.

m
]
-
(o]
Q
jV)
o
n
o
=

|E-:U.

-
~—
(@)
(]
=
s
o
®
Q
=
@
Q
|!\

‘.\
«

Cerium (Ce) 0.58¢ 7 !J lution of cerium nitrate

— x(ZSa 162)

: Rm@umwwﬁmm
awwaﬂn‘;mw“ﬁa‘ﬂmaa

Rhodium (Rh) 6.596X10™ g. prepared from the stock solution of rhodium
nitrate - » 6.596 x 10* x (50/0.1772) q.

= 0.186 cC.
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3) Platinum required 0.03 x 6/ 90.96 g.

1.98x 107 g.
Platinum (Pt) 1.98 x 10° g. prepared from the stock solution of

1.98x10°x (25/0.3767) g.

chloroplatinic acid

0.131 Cce:

As the pore volume of the all a, support is 1 cc/g., the total volume

of impregnating solution
the incipient impregnate
to the above solution

cc. This solution is u

2. Calculation of meta
Let the weiht of
height of CO peak" aft A unit

height of 0.18 m . B unit

BA unit

= [@-A)/B}x(o.m) ml.
Volume of au ﬂ ?filj/] 103 ol
Mole of c@,a orbed jwﬂm 486x103] mole.

'ﬂ‘ﬁ"’l‘ﬁﬁ’f’f‘ﬁfﬂ“ﬁ'ﬂ’]’mmﬂﬂ

=7.24 x 10‘6[(B-A) / B](6.02 x 10*®) molecule

Amounts of CQ 4 r . =

Volume of CO 3oe on cataly

Metal active site = 436 x 10"[(B-A) / B] molecule of CO/g.cat.
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3. BET Surface Area Calculation. [45]

From BET equation :
x/v(1x) =(1/vaC) + (C-1) -x/vnC (A-4.1)

where : X

-
I

iface, c.c. at the NTP/gm of

sample
(A-4.2)

where: Eq =

assume C — o, then

gw (1-x )) (1 /va) X (A-4.3)

4 _ﬂm‘UEJ’JVIEWliWEJ’]ﬂ?

aen amount of adsorption to fo the N2 comp@e monolayer

wmm‘mumnmw Okd

x = PIP,

P,-V/273 = PtV/T (A-4.4)

where: V = constant volume



P, = pressure at0 °C
P, = pressureatt°C
T = 20315 %4 K

Ps

(273.15/T)-P;y =1 atm

partial pressure

o
1}

How to measure v

ﬂUEJ’JVIEW]?WEﬂﬂ‘i

} ml /1 atm at room temperature

TUUNIINYIAY

desorption N2 calibration

of N2 area area

(A-4.5)
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= (s2/s1)x(1/w)x(273.15/T)xV  c.c./g of catalyst (A-4.6)

weight of sample

where : w =
Vim= vx[1-((flowof He + N2 -flow of He ) / 1.1 ] (A-4.7)
Sp = (A-4.8)
where : s =
sothat: s, =

,,,,,

The effiuent gé t' = stogfaphy, the NO reduction
I'.

activity was evaluated i terms of the conversuon of NO | (o} Nz

ﬂ‘UEJ’WIEWﬁWEﬂﬂ‘i

NO Con snon(%) 2 [Nz]q‘. / [NOJin) x 100

ARIANN I UA1INYAY

The CO oxidation activity was evaluated in terms of the conversion of

CO into CO2

CO Conversion (%) = ([COJin - [COJou) x 100
[CO]in
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The C3Hs oxidation activity was evaluated in terms of the conversion of C;Hg

into CO and CO..

CsHsConversion(%) =  ([CsHs)in -[C3Hslow) X 100

[CsHglin

AUEINENINYINg
AMIANTUIM TN



APPENDIX B

Physical Properties of Carbon Monoxide

Property Value

mol. wt. 28.011
m.p. N W 68.09 K
b.p. . / 8165 K

———" 0.867 kJ/mol

H, fusion (68 K)*

H, vaporization (81 V

density [273 k, 101.3
sp. gr., liquid, 79 =T \ 0.814

6.042 kJ/mol
2501 g/L

sp. gr., gas, 298 | ) “ '- . 0.968
. 1329 K
3.496 Mpa(34.5 atm)
critical density oot 10.3010 g/cm®
G® formation (298 K)* ,;_ -137.16 kJ/mol
. ) \53 kJ/mol
S° formation (298 ‘ll 7 fﬁ 575 kJ/mol
° (298 K)* 24 Jimol

‘ZQBK’HUEI’JVIEWWWEJ\T{I:?”

autoignition temperature

TN I INgaY

lower limit, % 125

critical temperature

critical pressure

H° formation (298 K)°
V

®To convert J to cal, divide by 4.184
® With respect to water at 277 K.
° With respect to air at 298 K. .

? Saturated with water vapor at 290 K.
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Physical Properties of Nitric Oxide

Property Value

mol. wt.

m.p.;°¢C

b.p., OC 5118

heat of fusion, kcal./m(% '\ 0550
heat of vaporization, k E A A% ‘

heat of formation, kcal./
density[0 °C, 1 atm], g/L
sp. gr., gas, [0 °C, 1 atm],
critical temperature, °C
critical pressure, atm

color Vi nd.solid
T

AU INENTNEINS
PIAINTUNNINGAY



Ambient Air Quality Standard of Thailand( 1981)

150

Pollutants average value (mg/ma) methods of
1h 8h 24h 1year measurement
Carbon Monoxide 50 20 Non Dispersive
(CO) 1 Infrared Detection

Nitrogen Dioxide 0.32 ; 5' ” Gas Phase

(NO,) Chemiluminescence

Sulfur Dioxide Pararosanniline
(SOy) A '&:\\h\\.

Suspended - 2 0 - ~ ravimetric

Particulate '

Matter (SPM) __w—

Photochemical “ﬁ’ “\\\\ Chemiluminescence

Oxidant (O3) . ,,

Lead (Pb) - Wet Ashing

Note : * = Geometric mea

ﬂ‘UEJ’JVIEMﬁWEJ’]ﬂ‘i
QW’] ANNIURIINEA Y
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Specification of Alumina Support (A,O3) Type KHN-3

from Sumitomo Aluminium Smelting Co., Ltd.

Chemical Composition (weight percent)

- AlLO;

- SiO;

- Fe;05

- TiO,

-Ca0

- MgO

- Na,O

- K0

- ZrO, + HfO,

TRTRLIR NN §Y:
- Packing Density (Ib/ft) 20-25

- Pore Volume (cc/g) 0.5513
- Surface Area (m?/g) 319.8757
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Sample of Chromatogram

1.687

COLUMN MS-5A

PKNO TIME AREA T
27
0

1 1.607 ‘V:’

NAME

2 2308 = 0.2317

; ﬁuaﬁwﬂ‘i"fmm”
ammmmumfmmaﬂ
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COLUMN PORAPAK-Q

PKNO TIME > 57,08 NAME
1 0.557 (oA
1012
2.417 ;1981 145037

WUEI’"J‘VI EWI"SW EJ’lﬁ*a’
Qﬁﬂﬁﬂﬂ‘imuﬁﬂﬂmﬁﬂ

A 0N
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