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Apéndices

Apéndice - 1

Calculo da decomposi¢ao da amoénia no interior do reator

1.1 - Dados cinéticos da decomposicdo da amodnia

Parametros Cinéticos

Valores para T = 2200-3300K e
P=2.03 - 495 kPa

Fator de frequéncia (A)

5.5x10™ I/s

Energia de ativacao (E,)

451 kJ/mol

Ordem de reagédo (o)

1

R = 8,314 J/mol.K

1.2 - Dados do reator e do processo

Ca0 = 0,0401 moles/L

P =101325 Pa
T=273-1373 K
D=0,03m

1.3 - Parametros calculados
Vazao volumétrica
V, (600°C) =0,01465L/s

V, (1000°C) = 0,02136 L/s
V, (1100°C) = 0,02300 L/s

(
(
(
(

fluxo molar)
pressao)
temperatura)

didmetro do reator)
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Ca Z
[ 4o E iz &)< £
Ca0 Ca VZ 0 CaO VZ

C.(Z)= Cao.ewz

onde:

k = zél.e(_RETAj

r, =kC

Z=015m (comprimento do reator)
ra= (taxa de reagao)

k= (constante cinética)

k (600 °C) =5,68 x 10"? L/s
k (1000 °C) = 0,01713 L/s
k (1100 °C) = 0,038 L/s
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Tabela de valores — eixo do reator versus concentracdes de NH; em diferentes

temperaturas

Z (metros)

Ca (molesiL) - 600 C

Ca (moles/L) - 1000 C

Ca (moles/L) - 1100 C

0 0.401 0.401 0.401
0.01 0.401 0.397789527 0.394429212
0.02 0.401 0.394604757 0.387966094
0.03 0.401 0.391445485 0.38160888
0.04 0.401 0.388311506 0.375355836
0.05 0.401 0.385202619 0.369205253
0.06 0.401 0.382118622 0.363155455
0.07 0.401 0.379059316 0.357204788
0.08 0.401 0.376024504 0.351351629
0.09 0.401 0.373013989 0.34559438

0.1 0.401 0.370027576 0.339931469
0.11 0.401 0.367065073 0.334361351
0.12 0.401 0.364126288 0.328882504
0.13 0.401 0.361211032 0.323493435
0.14 0.401 0.358319116 0.31819267
0.15 0.401 0.355450353 0.312978764
0.16 0.401 0.352604557 0.307850292
0.17 0.401 0.349781546 0.302805856
0.18 0.401 0.346981136 0.297844078
0.19 0.401 0.344203147 0.292963604

0.2 0.401 0.341447399 0.288163102
0.21 0.401 0.338713713 0.28344126
0.22 0.401 0.336001915 0.27879679
0.23 0.401 0.333311827 0.274228425
0.24 0.401 0.330643276 0.269734917
0.25 0.401 0.327996091 0.26531504
0.26 0.401 0.325370099 0.260967586
0.27 0.401 0.322765131 0.256691371
0.28 0.401 0.320181019 0.252485225
0.29 0.401 0.317617596 0.248348001

0.3 0.401 0.315074696 0.24427857
0.31 0.401 0.312552155 0.24027582
0.32 0.401 0.31004981 0.23633866
0.33 0.401 0.307567499 0.232466014
0.34 0.401 0.305105062 0.228656825
0.35 0.401 0.30266234 0.224910053
0.36 0.401 0.300239174 0.221224676
0.37 0.401 0.297835409 0.217599688
0.38 0.401 0.295450889 0.214034098
0.39 0.401 0.293085459 0.210526935

0.4 0.401 0.290738968 0.20707724
0.41 0.401 0.288411263 0.203684071
0.42 0.401 0.286102194 0.200346503
0.43 0.401 0.283811611 0.197063625
0.44 0.401 0.281539368 0.193834539
0.45 0.401 0.279285317 0.190658366
0.46 0.401 0.277049311 0.187534237
0.47 0.401 0.274831208 0.184461301
0.48 0.401 0.272630863 0.181438717
0.49 0.401 0.270448135 0.178465661

0.5 0.401 0.268282881 0.175541322
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Resultados das medi¢oes de tamanho de particula dos reagentes

S

Raf da amosira
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 Padrio

Type prodult  Ciiedo de Gallo

Client - DCMM

Comantinios

Liguido > Walar {eau)

Apenis disparsante :

Oparadar : Carlos '

Empresa

Locslizacan -

Data: 01/24/2002 Hora : 0Z18:14PM

indice med, 1248

‘Valores cumulados caractenisticos )
x | 004 [oor [0 [o020 o020
(03] 0.24 | 0.84 130 | 2BB 484
|a3 | 007 | 009 | 011 | 049 036
[« 080 100 [ 110 120 130
|Q% 1824 | 1862 |208R 2273 2448
Iqa_ 165 | 179 | 188 185 2@
[» | 240 | 280 | 280  A00 320
Q3 4184 |4403 | 4627 4836 S0
|93 | 245 | 247 | 250 | 251 2.50
[ ' 480 | 500 | 530 @ 560 GO0
|Gi3 B0B! | 5268 | A441  AETO  67.21
(g3 226 | 245 203 184 184
[x 900 (1000 1100 12 1300
Q3 T44d |TEIZ  TAEAS AN B84
g3 142 | 148 159 18 177
;x 19.00 20,04 2104 22.4 23.00
Q3 AE01 | ASTT G045 8106 Sied
|93 | 1358 | 123 118 108 102
|x 3800 |3800 4000 4500 4500
(03 @645 |97.02 o754 @821 @858
iq:‘l 08T 08T R4 nrr 0 &7
A 6600 |71.00 7500 8000 86.00
Q2 99.07 100,00 100.00 10000 100400
g4 007 | 003 and Qo oo
x 1300 [140.0 150.0 1600 1700
03 10000 [100.00 10000 100.00 100.00
93 000 | 000 000D 000 000
¥ 2400 (2600 2800 3000 2160
Q3 10000 100.00 100,00 100.00 100.00
g3 000 | 000 000 00D 0.00
% didmatrg | mu

S

. Raf da amosira

DISTRIBUIGAC GRANULOMETRICA

CILAS 1064 Liquido
Faixa ;. 0.08 mu - 300,00 mu / 100 Classes

Ultrasorm 80 ]

Concentragio . 186
Diametro a 10% VB2 mu
Didrmelro a 50% AT mu
Disrrstre a 20% 120,33 mu
Fraunhofer

Densidade'Fator —_—
Superficie especifica ~————
Diluigho automatica C W&o f Mo
NE Medida.'Limp. . 20/2014

BOP - Standard L

inwolume ! passania

D40 | 050 | 080 o070
B24 | 777 | 853 1158
045 | 057 | 080 1.08
140 | 180 | 180 z00
2854 | 3006 3328 3823
208 2.8 i 2.28 2.35
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6214 | G384 5544  SBE2
250 | 246 245 238
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BB.O0 | TOAB 7135 7244
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25.00 28.00 30.0:]0 32.00
G257 | 9378 9451 8520
| 085 | 088 0B8R 0688
"sno0 |s3on  se00  BO.0
99.26 953 9. 7d g9.87
nE: | 038 028 018
[aooo |8500 1000 1120
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noo | 000 000 000
[Boo [1800 2000 2120
| 100.00 |100.00 10000 100,00
000 | 000 000 0.00
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| 000 | 000 000 | 0.00
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" 0.0
13.88

2.20
39.08
241

4,30
68.97
2,35

B.50
73.48
| 1.28

| 18.00
| 88.13
| 148

34.00
85.85
0.85

| B3.00
| 2893
| 0.10
:

1 100.00
| 0.00
(2240
| 100.00

| 0.00

1 500.0
100.00
| 0.00

[1280

120

144


DBD
PUC-Rio - Certificação Digital Nº 9816758/CA


PUC-RIo - Certificacdo Digital N° 9816758/CA

Apéndices

AS

Client

Cormantarios

Liguido

Ref da amostra
Type prodult

| Agents disparsants

| Operador
Empresa
Localizacio
Cata : 01/24/2002
Indice med.
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» DOMM CHametrs a 10% 2071 mu
: Drigmetro a 50% . 521  mu
s Weter {Bau) Dirmetro & 90% 1ZTET mu
: Fraunhofar
: Carlos Densidade/Fator ———
: Supericie aspecifiea —
Diluigio automalica Mano ! Mo
Hora ; 02:48.52PM Nb Madida./Limp. : 2M2004
L2350 S0P Stamdard L
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AS

DISTRIBUIGAO GRANULOMETRICA
CILAS 1064 Liquido

Falxa . 004 mu - 500,00 mu ! 100 Classes

Ref da amostra ;. Pedrio
Typa produit : Oxido + Carbono
| Clisnt . DEMM
| Comenténos !
| Liguido : Water (gau) |
Agente dispersante . !
Cparador : Caroa |
Empresa
Localiragio :
Data : 01/2472002 Hora : 02:46:62FM
Indice med. ;250
Valores cumulados caractenislicos
x 0D4 007 010 020 030
3 0.08 045 080 258 427
g3 0.0 nos 010 014 0.33
¥ o®0 100 110 120 130
|33 1374 1688 1743 1008 2085
g3 1.4 1.44 1.47 1.51 1.54
¥ 240 260 280 3,00 320
OF 3321 3488 3645 ATH2 36H
g3 185 1.68 1.66 1.68 1.70
x 4B} 500 53 560 600
Q3 4727 400 8037 S158 5209
g3 1.75 1.74 1.72 1.68 1.85
b 5.00 1000 11,00 1200 1300
03 BOOS 6323 6556 6RO00 ' 7044
g3 158 1.7 1.8 248 | 244
x 1800 2000 2100 2200 | 23400
Q3 A258 A385 8513 08616 | BT.06
gd 2325 210 1.41 1.75 1.80
x 3600 3800 4000 4300 | 4500
03 93,33 9407 A 9585 | BESD
g3 1m 108 114 114 113
x BBO0 | 7100 76500 8000 | 8500
03 99.89 100,00 (10000 10000 |100.00
g3 025 | 012 000 000 | 000
¥ 1300 |1400 (1500 1600 [1700
03 100.00 [100.00 10000 10000 | 100,00
a3 000 | 000 n.o0 ona | oo
w2400 |2600 (2800 3000 3150
o3 100.00 |100.00 (10000 10000 |100.00
93 000 | 000 | 0.0 0.00 | 0.0

Ultrasam LED 8
Concantiagie 287
Diagmetro & 10% HE A ]
Didmaira 2 K% 821 mu
Diametro a 80% (2B mu
Fraunhaoter
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Superficie especifics  ————-
Dllulgho sulomates @ Néo ! Nao
Nb Medida./Limp. 202004
SOF : Btandard L

in voluime / passante

040 [0S0 08B0 | 070 | 080
561 | 877 &14 | aTa |1175
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T2 Al 7515 T¥.a0 o268 B1.05
258 | 288 281 | 288 | 248
25.00 2800 a0.00 33200 34.00
pa52 | 8017 9105 | 91.85 | 82.60
1a8 | 115 1 | oo | nee
5000 |5a0d  Seon | a00n | 3o
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Difragao de raios-X

Curva de calibragao:
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Intensidade
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Intensidade
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500
450 GaN - 20%
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Intensidade
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Resultados experimentais — DRX
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Temperatura: 600°C
1 Tempo reacional: 45 minutos

1Ga,0,11C

500
Ar=0,4 L/min
NH, = 0,3 L/min
T=600°C 4004
t=15min
Carbono =1C
o 300
©
®©
©
D
C
& 200
1S
100
1
30 40 0
26
DRX de p6 produzido na condigéo 00:
Temperatura: 600 °C
Tempo experimental : 15 minutos
1Gazo3 :1C
500
Ar =0,4 L/min.
NH, = 0,3 L/min 450
T =1000 OC 400
t=15min
Carbono =1C 350
(0]
©
[]
b}
[7]
c
g
E

20

DRX de p6 produzido na condigéo 02:
Temperatura: 1000 °C
Tempo experimental : 15 minutos

1Gazo3 :1C

30

40
angulo 260

DRX de p6 produzido na condigéo 01:
Temperatura: 600 °C
Tempo experimental : 45 minutos

1Gazo3 :1C

Ar=0,4 L/min
NH, = 0,3 L/min
T=1000 °C
t=45 min
Carbono =1C

20

DRX de p6 produzido na condigao 03:
Temperatura: 1000 °C
Tempo experimental : 15 minutos

1Gazo3 :1C
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Ar=0,4 L/min
NH, = 0,3 L/min
T=600°C
t=45min
Carbono = 3C

30
20

40

DRX de p6 produzido na condigéo 04:
Temperatura: 600 °C
Tempo experimental : 15 minutos
1Ga203 :3C

500

400

Ar=0,4 L/min
NH, = 0,3 L/min
T=1000°C
t=15min
Carbono = 3C

20

DRX de p6 produzido na condigéo 06:

Temperatura: 1000 °C

Tempo experimental ;: 15 minutos

1G3203 :3C

Intensidade

500
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300

200

100

Ar=0,4 L/min
NH, = 0,3 L/min
T=1000 °C
t=15min
Carbono =3C

30 40
26

DRX de p6 produzido na condi¢ao 05:
Temperatura: 600 °C

Tempo experimental : 15 minutos
1Ga203 :3C

500

450

400

350

Intensidade

Ar=0,4 L/min
NH, =0,3 L/min
T =1000 °C
t=45min
Carbono =3C

20

DRX de p6 produzido na condigéo 07:
Temperatura: 1000 °C

Tempo experimental ;: 15 minutos
1G3203 :3C
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500

] Temperatura: 1000 °C

{ Tempo reacional: 30 minutos
40011Ga,0,:3C

350
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300 —
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200 —
150 —
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504

0 T T T T T T T T T
30 32 34 36 38
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DRX de p6 produzido na condi¢ao 09:
Temperatura: 1000 °C

Tempo experimental : 30 minutos
1G3203 :3C
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400 +

350

300 +

250 +

200 +
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100

50 H

0 T T T T T T T T T
30 32 34 36 38
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DRX de p6 produzido na condigéo 11:
Temperatura: 1000 °C

Tempo experimental : 75 minutos
1Ga203 :3C

40

intensidade

intensidade

128
500
450 .| Temperatura: 1000°C
{ Tempo reacional: 60 minutos
4004 1Ga,0,:3C
350
300
250
200 4
150
100
50 -
0 T T T T T T T T T T
30 32 34 36 38 40
angulo 20
DRX de p6 produzido na condi¢éao 10:
Temperatura: 1000 °C
Tempo experimental : 60 minutos
1Ga,0;5: 3C
500
450-] Temperatura: 1100°C
] Tempo reacional: 30 minutos
4004 1Ga,0,:3C
350
300
250
200
150
100
50
0 T T T T T T T T T T
30 32 34 36 38 40

angulo 20

DRX de p6 produzido na condigéo 12:
Temperatura: 1100 °C

Tempo experimental : 30 minutos
1Ga203 :3C
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400—-
350—-
300—-
250—-
200—-
150—-
100—-

50 +

0 T T T T T T T T T

30 32 34 36 38
angulo 20

DRX de p6 produzido na condi¢ao 13:
Temperatura: 1100 °C

Tempo experimental : 45 minutos
1G3203 :3C

40

500
450
400
350
300
250
200
150
100

50

0 T T T T T T T T T
30 32 34 36 38

angulo 20

DRX de p6 produzido na condi¢ao 15:
Temperatura: 1000 °C

Tempo experimental : 30 minutos
1G3203 :4C

40

intensidade

intensidade
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500
| Temperatura: 1100°C

Tempo reacional: 60 minutos
40041Ga,0,:3C
300
200
100

0 I r I r I r I r I r
30 32 34 36 38 40
angulo 20

DRX de p6 produzido na condigao 14:
Temperatura: 1100 °C
Tempo experimental : 60 minutos

1Ga,0;: 3C
500
450 Temperatura: 1000°C

{ Tempo reacional: 45 minutos
40041Ga,0,4C
3504
3004
250
2004
150
100

50_
0 T
30 40

angulo 20

DRX de p6 produzido na condi¢ao 16:
Temperatura: 1000 °C

Tempo experimental : 45 minutos
1G3203 :4C
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17R
500
450 Temperatura: 1000 °C
Tempo reacional: 60 minutos
4001 1Ga,0,:4C
350
300
250
200
150
100
50
0 T T T T T T T T T T
30 32 34 36 38 40
angulo 20
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DRX de p6 produzido na condi¢ao 19:
Temperatura: 1100 °C

Tempo experimental : 30 minutos
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DRX de p6 produzido na condi¢ao 18:
Temperatura: 1000 °C
Tempo experimental : 75 minutos
1G3203 :4C
500
400
300
200
100
0 T
30

20

DRX de pé produzido na condi¢&o 20:
Temperatura: 1100 °C

Tempo experimental : 45 minutos
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DRX de p6 produzido na condi¢éo 21
Temperatura: 1100 °C

Tempo experimental : 60 minutos
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