JP 2004-507359 A 2004.3.11

(19) B EEHEFT (UP) 8 RIF F L EAN () SHEBLESS
153%2004-507359
(P2004-5073594)
49 £EE TR165£3511H (2004.3.11)
(51) Int.CL." Fl F—7a—F (%)
CO2F 1112 CO2F 11/12 ZAB 3KO61
BO1J 19/08 BO1J 19/08 E 4D0O59
F23G 7/4 F23G 7/04 601K 4G0O75
/| F23G 5/027 F23G  5/027 z
SEWR RER FRBEWR KWL (& 20 B

@) HEES FFRE2002-526460 (P2002-526460)
(86) (22) HEEE EREI3FIAL0H (2001, 9. 10)
(85) BIRRSCHR L E ERL 1485 136 (2002.5.13)
(86) EFEHBEE S PCT/BR2001/000116

87 EEFAMES  W02002/022215

ERE 43R 21H (2002.3.21)

)
(D) EAELRES Pl 00066516
(32) E%EH FRE125F9A 136 (2000.9.13)
(33) BMSLEEERE TS VER
B EEE AP (GH, GM, KE, LS, MW, MZ, SD, SL, SZ,

TZ, UG, ZW) ,EA (AN, AZ, BY, KG, KZ, MD, RU, TJ, TH) , EP (AT, BE,
CH,CY,DE, DK, ES,FI,FR,GB, GR, IE, IT,LU, MC, NL, PT, SE, TR
), 0A (BF,BJ, CF,CG,C1, CM, GA, GN, GQ, G, ML, MR, NE, SN, TD,
TG, AE, AU, CA, CN, €O, IP, KR, MX,NZ, SG, TR, US

(71) HEE A 502169722
T—LALLY) LV —NT, T
RFHF T FLEAsTE FTrYE
IVAN VIaX
FTHEULE, RIL——04518-05
0O Hr» »Noo, ®ELV, 77 FFA

- ¥Yat ALYF F VvH 1=
. 399
(749 REA 100077517
EL AH W
(74 {RE A 100092624
f#EL BWEH ¥
(749 REA 100112357
fEL EHE M
BRI S

64 [RAOEN] AENBRZ > Z7H5DAT v PAILE AL RIUKRZRET IHREEER LT/ FLERILK
FRESDREYMETZMERELSTCTFIATIOER

GNHOOO0O

0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000

4?L7




e R ey [ s R s [y |

e e e e e e e e s |

e s e e e e e e e Y

Oooooogogaog
OO0 oooogogdg

O
O
O
O
OJ
O
O
O
O
O
O
O
O
O
O
O
O
O

e A s e ) s e e s e e e e Y B

OoooocoooooooooooooooOodg

O 0Ooo0oo0ooOoao
O 0Ooo0oooao
O Oooo
O Oooo
OO oo
O 0ooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0Ooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0O oo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0O oo
O 0ooo
O Oooo
O Oooo
O Oooo
OO oo
O 0ooo
O 0Oooo
O Oooo
O Oooo
O 0Oooo

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O 0Oooo
O oOooo
O oOooo
O oOooo
O 0Ooo
O 0Oooo
O oOooo
O oOooo
O oOooo
O Oooo
O 0Oooo
O o0Oooo
O oOooo
O oOooo
O 0Oooo
O 0Ooo
O 0Oooo
O 0Oooo

Ooooooood
Oooooooodg
Oooooooog
Ooooooodg
OO0 ooooodg
Oooooood
Ooooooood
Oooooooodg

O
O
O
O
O
O
O
O

O
O

Ooooooooooooooooooooao

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
OJ
O
O

O Oooo

O
O
O
O

O
O
O
O

O Oooo

O 0Ooogo

O 0Oooo

O 0Oooo

O Oooo

O Oooo
O Oooo
O 0Ooo
O O0ooo
O 0Oooo
O 0Oooo
OO oo
O 0o o

O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
(]

O Oooo

O Ooogoo

O 0ooo

O 0Oooo

O Oooo

O Oooo

O Oooo

(2)

O 0oo o

O
O

O 0Oooo

O Oooo

O
O
O
O
O

O Oooo

O Oooo

[

|

O Oood

O 0Oooo

O Oooo

JP 2004-507359 A 2004.

O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O

O
O
OJ
O
O
O
O
O

O Oooo
O Oooo
O 0Ooogo
O 0ooo
O Oooo
O Oooo
O Oooo
O Oooo
O 0ooo
O O
O O

O
O

.11

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

Oo0oooooo0ooooooo4ogoooDooooggogoao
OOo0o0oooo4dUoooDooo4dUooDoooogogogaog
Oooooooooooooooooooooogoogoao

OoOoo0oood
OoOoo0oooaoo
OoOoo0oooao
O 0Oo0oooo
O0Ooo0oo0ooao
O0Ooo0o0ooao
OoOoo0oooaoo
OoOoo0oooao
O0Ooo0oooo
O0Oo0oo0ooao
Oo0Ooo0ooao
OoOoo0ooaoo
OoOoo0oooao
OOoo0oooao
O0Oo0oo0ooao
I o A
Oo0Ooo0oooaoo
OoOoo0oooo
OOoo0oooao
OO0Oo0oo0ooo
O0Ooo0oo0ooao
OoOoo0oooaoo
OoOoo0oooo
OoOoo0oooo
OO0Oo0oo0ooo
O0Ooo0oo0ooao
O0Ooo0oooao
OoOoo0oooaoo
OoOoo0oooo
O0Oo0oooo
O0Oo0Oo0ooao
O0Ooo0ooaoo
OoOoo0oooaoo
OoOoo0oooao
O0Oo0oooo

OoooooooooDooooooooDoDooogogogoooao
Oo0o0ooooUogUoooDoDoDoUgUooDoDooogogooao
OooooooooooooooooooooogogoooOoao
Oooooooo0oooooooooDooooogooooao

Ooooocooooooooogod
Ooooooooooooogdg

O Ooo0oooo
O Oooooao
O O0OoOgooo
O Ooo0ooOoo
O Ooo0ooOoo
O Ooooo
O Ooooo
O OoOgoo
O Ooo0ooo
O Ooo0oono
O Ooooo
O Ooooo
O OoOgoo
O O0Ooo0ooo
O Ooo0ooOono
O Ooo0ooo
O OooOooo

Ooooooooogogog
OOooooooogoQgg
OO0 oooooogogg
OoOooooooooOodg
OoooooooogogoQgog
OoooooooogoQgog
Oooooooogogg
Oooooogogodg
OoOooooooogoad
Oooo0oooOgooQgaQg
OoooooogogooQg
OooooogogaoQg
Oooooogogodg
OoOooooooOoand
OooooooQgoQgad
OooooooQgogoQg
OooooogogaoQg
Oooooogogog
OO0 ooooogogdg
OooooooOogao
OooooooQgoQgaog
OooooogoQgaoQg
OooooogogaoQg
Oooooogogodg
Oooooooogoogod
OoooooooQgoQgQd
OooooogogaoQg
OooooogogaoQg
Oooooogogog
Oooo0ooooogogoad

O Oooo
O Oooo
OO oo
O 0ooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0Ooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0O oo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0O oo
O 0ooo
O Oooo
O Oooo
O Oooo
OO oo
O 0ooo
O 0Oooo
O Oooo
O Oooo
O 0Oooo
O 0ooo
O 0Oooo
O Oooo
O Oooo
O Oooo

O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
OJ
O
O
O
O
O
O
O
O
O
O

Ooooooogooooogdg

Oo0DoDooo4gogoooooogdg

Oo0oooooooooooOod

OoooooooooooQgodg

OoooooooooooQgdg

Oooooooooooogdg

OoDoDooo4gogooooogdg

Oo0oooooooooooOodg

OoooooooooooOgodg

Oooooooooooogdg

Oooooooooooogdg

Oo0oDooo4ogooooogdg

)

0O O
O O

Oo0ooooooooooood
OoooooooooooQgodg

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
OJ
O
O
O
O
OJ
O
O
O
O
OJ
O
O
O
O
O

OoooooooooooQgdg

Oooooooooooogdg

O O oo
I ) [
O 0o oOoo
O Ooogoo
O Oooo
O O oo
O O g o
O 0o oOoo
O 0o oo
O Ooogoo
I [ [y
I Y o [
O OO o
O 0o oo
O 0o oo
I [ [
I Y [

OooDoooogoooooogdg

|

Ooooooooooogogood

Oo0oooooooooooOodg

OooooooooooooQgdg

JP 2004-507359 A 2004.

Oooooooooooogdg

Ooooooogooooogdg

Oo0DoDooogogoooooogdg

OoooooooooooOgodg

OooooooooooooQgdg

Ooooooooooooogdg

Ooooooogooooooogdg

Oo0DoDooooooooogdg

OoooooooooooOgodg

Oooooooodg
Oooooooodg
Ooooooodg
OO0 oooood

OoooooooooooQgdg

Ooooooooooooogdg

Oooooooooooogdg

.11

OoDoDooo4ogooooogdg

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

e e [ e e e e s e s s [ [ |

e e A s e e e e e s [ |

Oooooooo0 o0 oo oooo0 oo oDooo o0 oo oDo oo o0 oo oDooo0oo0 oo ooooooDoDoooQgooQgaoo

e [ ey e [ s [y [ |

OoOoo0oooaoo
OoOoo0oooao
O 0Oo0oooo
O0Ooo0oo0ooao
O 0Ooo0ooao
O 0Ooooo
O Ooooo
O 0Ooooo
O 0Oo0ooOoao
O 0Ooo0ooao
O 0Ooooo
O Ooooo
O 0Ooooo
O 0Oo0ooOoo
O 0Ooo0ooao
O 0Ooooo
O oOoooo
O Ooooo
O 0OoOooo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O Ooooo
O 0OoOooo
O 0Ooo0ooOoao
O 0Ooo0ooo
O oOoooo
O 0Ooooo
O 0OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O 0Ooooo

Oooooooog
Ooooooodg
OO0 ooooodg
Oooooood
Ooooooood
Oooooooodg
Ooooooodg
OOoooooogodg
Ooooooood
Ooooooood
Oooooooodg
Ooooooodg
OOo0oooood
OoOooOoooood
Ooooooood
Oooooooodg
Oooooooog
OOooooood
OO0 oooood
Ooooooood
Oooooooodg
Ooooooodg
Ooooooodg
OO0 oooood
Ooooooood
Oooooooodg
Oooooooodg
Ooooooodg
OO0 ooooodg
Ooooooood

Oooooooooooogdg
Oooooooooooogdg
OO0 oDoDooogooooogd
Ooooocoooooooogod
Ooooocoooooooogdg
Oooooooooooogdg
Ooooooooooooogdg
OoDoDoDooogooooogdg
Oooooooooooood
Ooooooooooooogd
Oooooooooooogdg
Ooooooooooooogdg
OO0 oDoDoo4gogooooogdg
Ooooocooooooood
Ooooocoooooooogodg
Oooooooooooogdg
Ooooooooooooogdg
OooDoooogooooogdg
OO0 O0DoDoogogooooogd
Ooooocoooooooogodg
Ooooooooooooogdg
Oooooooooooogdg
Ooooooogooooogdg
OO0 oDoDooogogooooogd
Ooooocoooooooogod
Ooooooooooooogdg
Oooooooooooogdg

Oo0oooooooooooogoooao
Oo0oooDooooooooogogoooao
OO0 oDooooogogooooDooodgogooao
Ooo0ooooooooooooogoogoooao
Oo0oooocoooooooogogogoooo
Oo0oooooooooooogoooao
Oo0oooooooooooogogoooao
OOo0oooDooog4ogooooodgogooao
Oo0ooooooooooooogogogoooao
Oo0oooocoooooooogogoooao
Oo0oooooooooooogoooao
OOo0oooooooooooogoooao
OO0 oooDooo4oooooodgogooao
Ooo0oooooooooooooogoogoooao
Oooooocoooooooogoogoooao
Oo0oooooooooooogogogoooao
Oo0oooooooooooogoooao
OOo0oooDooooooooogogoooao
OO0 o0DooDoogog4oooDooodgogooao
Ooo0oooooooooooogogoooao
Oo0oooooooooooogogoooao
Oo0oooooooooooogoooao
OOo0oooDooooooooogogooao
OO0 ooooogog4oooDooodgogooao
Oooooooooooooogoogoooao
Oo0oooocoooooooogogoooao
Oo0oooooooooooogogogoooao

~
~
~

JP 2004-507359 A 2004.

OO0 oooooogogogoooao
OO0 ooooogogoooao
OOo0ooooooooOogoooao
Ooooooooooooao
Oo0ooooooooooao
OO0 oooooogoogoooao
OO0 ooooogogogoooao

OooDoooooooooogogooao

Oo0Do0oooo4ogoooooogogooao

OooooooooooooogoogoooOoao

OoOoo0ooood
OoOoo0ooood
OOoo0ooood
O0O0Oo0oooogod

Ooooocooooooooogoogoooao

Oooooooooooooogogoooao

Ooooooooooooogogoooao

Oo0DoDooo4o0ooooooogogooao

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

e e [ e e e e s e s s [ [ |

e A s e e e e e ) e e e A s s [
Ooooooooooooooo0 oo oDooooooDooooooooooQgodg
OoOooooooooooooo0 oo oDooo oo oDoooooooooogogoQgodg

O Ooooo
O Ooooo
O 0OoOooo
O 0Oo0ooOoao
O 0Ooo0ooao
O 0Ooooo
O Ooooo
O 0Ooooo
O 0Oo0ooOoao
O 0Ooo0ooao
O 0Ooooo
O Ooooo
O 0Ooooo
O 0Oo0ooOoo
O 0Ooo0ooao
O 0Ooooo
O oOoooo
O Ooooo
O 0OoOooo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O Ooooo
O 0OoOooo
O 0Ooo0ooOoao
O 0Ooo0ooo
O oOoooo
O 0Ooooo
O 0OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O 0Ooooo

OO0 Oooooo4gogooooodg
OOo0ooooooooooood
Ooooooooooooodg

O
O
O
O
O
O
O
O

Oooooooogogoog
Oooooooogogog
OO0 ooooogogg
OoOooooooogogodg

O O0ooo
O 0Oooo
O Oooo
O Oooo

OoooooogoQgooao
OoooooogQgooao
OO0 ooooggogooao
Ooooooooogooao
OooooooogoQgooao
OoooooogogoQgooao
Ooooooogogogooao
Oo0Dooooggogooao
OoooooooQgooao
Oooooooogoogooao
OoooooogoQgooao
Ooooooogoogooao
Oo0oooooggogooao
OoooooooogoOooOoao
Ooooooooogooao
OoooooogogoQgooao
OoooooogoQgooao
Oooooooggooao
OO0 ooooggogoao
Ooooooooogooao
OoooooogooQogooao
OoooooogoQgooao
OoooooogQgooao
OO0 oooooggogogoao
Ooooooooogooao
Oooooooogoogooao

Oooooooo0oooooogogQgogoao
Oooooooo0ooooooggogoao
OO0 ooDooo4ogooooooggogaog
OOoooooooooooooOgogoao
OoooooooooooooQgoao
Oooooooo0oooooogogQgoao
Oooooooo0oooooogoggogoao
OO0 ooDooo4ogooooooggogaog
OOoooooooooooooQgogoao
OoooooooooooooQgogoao
Oooooooo0oooooogogQgoao
Oooooooo0oooooogogogoao
OOoDooDooo4ogooooooggogaog
OOo0oooooooooooooOgogoao

O 0Ooooo
O Ooooo
O Ooooo
O 0OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O Ooooo
O 0Oo0ooOoo
O 0Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O 0OoOooo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O Ooooo
O 0OooOooo
O 0Ooo0ooOoo
O 0Ooooo
O Ooooo
O Ooooo
O 0OooOooo

O

O

O

O
O
O

()

Ooooooooooooooogodg
Oo0oooooooooooooogodg
Ooooooooooooooogdg
Oo0oooDooogooooooogd
OO0 oDooDoooggogoooooogod
Oo0oooooooooooood
Oo0oooooooooooooogodg
Oo0ooooooooooooogdg
Oo0oooooooogooooooogd
OO0 oDooDoooggogoooooogd
Oooooooooooooood
Oo0oooooooooooooogodg
Oo0ooooooooooooogdg
Oo0ooooooooooooogdg
OO0 oooDoooggogoooooogd
Oo0ooooooooooooood
Oo0oooooooooooooogodg
Oo0ooooooooooooogodg
Oo0ooooooooooooogdg
OO0 oooDoooggogooooooogd

JP 2004-507359 A 2004.

O
O
O

OoooooooogoQgg
Oooooooogogg
OO0 ooooogogg
OoOoooooooOodg
OoooooooogooQgog
OoooooooogoQgoog
OooooooogoQgg
OOoooooogogg

O
O

.11

10

20

30

40

50



e R ey [ s R s [y |

e e e I A
[ s e e e ey e s s e I
e s e e e e e ey e s s e Y o
OoOoooooooo0oooooo oo oDoooo oo oDoDooooooDoooooooooao
OoOoooooo0ooooooo oo oDoooo o0 oo oDoDooo0DooDoDooooooooao

O oOooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O oOooo
O oOooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O oOooo
O 0Oooo
O 0Oooo
O o0Oooo
O 0Oooo
O oOooo
O 0Oooo
O 0Ooo
O o0Oooo
O 0Oooo
O oOooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O o0Oooo
O o0Oooo
O 0Oooo
O 0Oooo

Oooooooodg
OOo0ooooodg
OO0 ooooodg
Ooooooood
Oooooooodg

O
O
O
O
O
O
O
O
O
O
O
O
O

O 0Ooogooog
[ Y |
OO ogogog
I [y |
I [y |
[ |
O Ooogogoog
OO ogogog
I [ |
I [y |
I [ |
[ Y |
OO ogogog
I [y
I [ |
I [ |
O 0OoogogooQg
O Ooogogoog
OO ogogog
I [ |
I [y |
I [ I |
O Ooogogoog
OO ogogog
O 0oo0oogoo
Iy |
I [ |
O Ooogogoog
O O ogogog
I [ |
I [y |
I s [ |
O OoogogooQg

O
O
O
O
O
O
O
O
O
O
O
O
O

Ooo0oooogQgoo

Ooo0ooood
OoOoo0oooogod
OOo0o0oooogod
OooOoo0ooood
OooOoo0oood
Ooo0ooood
Ooo0oooogod
OoOoo0oooogod

oo o0 oooooogog
OO0 o oooooogdg
OO0 o oooooogdg
oo ooooooodg
oo o oooooogog
oo o0 oooooogog
OO0 o0 oooooogodg
OO0 o oooooogodg
Oooooooood
oo o oooooogodg
oo o0 oooooogog
oo o0 oooooogg
OO0 o oooooogdg
OOooooooood
oo ooooooogodg
oo o0 oooooogodg
OO0 o0 oooooogodg
OO0 o oooooogdg
OO0 oo ooooogdg
oo ooooooodg
oo o oooooogodg
oo o0 oooooogg
OO0 o oooooogodg
OO0 o oooooogdg
oo ooooooodg
oo o oooooogog
oo o0 oooooogodg
OO0 o0 oooooogdg
OO0 o oooooogodg
oo ooooooodg
oo o oooooogog
oo o0 oooooogdg
OO0 o0 oooooogodg

O Ooo0ooooao
O 0Ooo0ooooao
O 0O0Oooooao
O 0Ooo0oo0oooao
O 0Ooo0oo0oooao
O 0Ooo0ooooao
O 0Ooo0ooooao
O O0OoQgooooao

OOoooooogd
OOooooogd
OoOoo0oo0oooogod
Oooooooogod
Oooooooogd
OOooooogd
Oooooogd
OoOoo0oooood
Oooo0ooooogod
Oooooooogd
Ooooooogd
OOoooooogd
OoOoo0oooood
Oooo0oooogod
Oooooooogd
Ooooooogd
OOooooogd
Oooooogd
OoOoo0oooood
Oooooooogd
Ooooooogd
OOooooogd
OOoooooogd
OoOoo0ooooogod
Oooooooogdg
Ooooooogd
OOoooooogd
OOooooogd
OoOoo0oooood
Ooo0oooogod
Oooooooogdg
Ooooooogd
OOoooooogd

O 0Oo0oo0oo0oao
O0Ooo0ooo0oao
O Ooo0oooao
OOoo0oooao
O Ooo0oooao
O 0Oo0oo0oo0oao
O0Ooo0oo0oo0oao
OOoo0oooao
OOooooao
O Oooooao
O Oo0ooogoao
O 0Ooo0oo0oo0oao
O0Ooo0oooao
OOoo0ooooo
O Oooooao
O Oo0oooao
O 0Ooo0oo0oo0oao
O0Ooo0oooao
OOoo0oooao
O Ooo0oooao
O Oo0oooao
O 0Oo0oo0oo0oao
O0Ooo0oooao
OOoo0oooao
OOoo0oooao
O Ooo0ooogoao

O0Oo0oo0oo0oao

O0Ooo0oo0ooao

OOoo0oooao

O0Ooo0oooo

O 0Oo0oooao

(6)

0O O
[ |

O 0Oo0oo0oo0oao
O0Ooo0oo0oo0oao

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
(]
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O0Ooo0oooao

O0Ooo0oooo

O0Ooo0oooao

OoOoo0oo0ogano

O0Oo0oo0oo0oao

O0Ooo0oooao

JP 2004-507359 A 2004.

O0Ooo0oooo

O0Ooo0oooao

O 0Oo0oooog

O0Oo0oo0oo0oao

O0Ooo0oooao

O0Ooo0oooo

O0Ooo0oooao

O 0OoO0oooaog

O0Oo0oo0oo0oao

O0Ooo0oo0ooao

O0Ooo0oooo

O0Ooo0oooao

O Oooo

Oooooogoggogaog

O 0Oo0oooao

10

20

30

40

50



Oo0oooooooo0 oo oooooooDoooQgogo-g
OO0 oooooo4o0ooDooogogooooDooogogooQg
Oo0oooOoooo0ooDooogogoooooogogaoQg
e e e e e ) e s s Y [ |

Figure 1

OoooooooOoogoo
OooooooogoQgoo
OoooooogoQgogoaoQg
OoooooogQgogaoQg
Oo0oooooggogodg
OoooooooOooOgoo

Oooo0oooOoogoao
OooooooQgogoao
OoooooQgogoao
OooooogoQgogoaoQg
Ooooooggogaog
Oooo0oooOoogoao
OooooooQgogoao
OooooooQgogoao
OoooooQgogoao
Ooooooggogaog

O 0Oo0ooOoo

O 0Ooo0ooo

O Ooooo

O Ooooo

O OooOooo

OO o0goo
(]

OooooooQogoQgQd
OoooooogogoaoQg
OooooogogoaoQg
Oooooogogodg
OoOooooooogoad
Oooo0oooOgooQgaQg
OoooooogogooQg
OooooogogaoQg
Oooooogogodg
OO0 oooogogdg
OooooooQgoQgad
OooooooQgogoQg
OooooogogaoQg
Oooooogogog
OO0 ooooogogdg
OooooooOogao
OooooooQgoQgaog
OooooogoQgaoQg
OooooogogaoQg
Oooooogogodg
Oooooooogoogod

O
O
O
O
O

O
O
O
O
O

~
R
~

|
O

O
O
O
O
O
O
O
O

|
[

|

JP 2004-507359 A 2004.

Oooooooodg
Oooooooodg
Ooooooodg
OO0 ooooodg
Ooooooood
Oooooooodg
Oooooooodg
Ooooooodg
OO0 oooood

O
O
O
O
O
O
O

[N
[y

10

20



L T e T e T e T e T e T s T T T e T e T s T e T e T e T e T e T e T e T e B e R T e T e T e T e T e R e T e B e

(8)

ugbooobooodoboado

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

{19) World Intellectual Property Organizat
Tnternational Burean

{43 International Pablication Date (14 Incemational Publication Number
21 March 2002 (21.03.2002) PCT WO 03/22215 Al
(S1) Infernarionzl Patent ¢ lssification™ ABZD 3. ¢392 dnventar: and
CO2F 11406 5] Inventarsdpplicant (for LS onvk ALMEIDA, Fere

nando, Caryatho [DRMR]: Rua Chapén de Sol n, 208,
her:  FCT/BROLOOLIG Giranja Viana IT, Conia, CTEP Q70N (00 Sda Paan (DR}

(2D Internativnal Application ¥

. €820 Dsiguated Siotes inotionealts AR AL CA UM, COLIE,

(22) Internadimal Filing Date: KR MX, N7, SG. TR, 118,

10 Septesoiher 2001 110.09 2061

£84) Designated States rregionaliz ARIPO patent (TH, GM,
(25) Flling Language: Lnghish KL, LS. MW, MZ S0 SL. 32, U4, U, 23, Eurasian
patent {AM, AZ. BY. KG, K7, MDD, R1[, T1, TM). Furopean
palent {AT. BE. CH.CY, DE. DK, ES. F1. FR, GB. GR. TE
[T 17, MO, ML, PT, 8, TR}, AT parent (BE, BJ, CF,
GA, G, GO, OW, ML, MK, NE. SN, TD,

{16) Publicat; g Kaglish

130y Pripricy Daca:
TIOMIREST & 13 Seprember 2000 (1L3(R.2000; DR

Declarations wnder Rule 4.17:

(71} Applicant yor i designated Seares except TSL - — oy s he identiny of the tnornon (Rde F 1710k fot ol des-
ENGENTIARIA, MANTUITENCAQ E PRESERVACLO ighations
AMBIENTAL LTDA. [BR/EBEK]: Rua Dr. Jnsé Cindide de i 200 pipricoand ' eniitlement g0 appiy for i be geanied o
Souzn n. 8K Meen, CEP (4518-05 Sho Paulo IBR). patent 1Rude 4.1 700} for the following designation US

—  yfireenterskip (Rufe 3.1 7rivip jor T onlv

[Cantinimed of vext page]

PLANMA PROCESS AND APPEOPRIATE EQUIPMENT FOR CTHE REROYAL OGF HYDREOCARBONS
i(U\TA]'NFTJ ™ THE SIATYGE FROM FETROLEIM STORAGE TANKS ANTMOR TEHE TREATMENT OF REAIDITRS
CONTAINTNG IIYDROCARRONS

(57} Ahstraei:  The presciot imvention chies o

! R o plasme provess and appmipriate cquipment well

] - adapted tor eliminming toxic or hazardons nrganic

- compounds, sneh 28 petrelenn, ofls, pesticides,
) J 5 lorbicidos and varions lydicarbons, otginitated

From pelrachenics]  spills er inapproprise dis-
cardhondling. trom different materials, such assail,
sludiges: the precess and appropriate eguipieat can
2k hee s 10 remeve the hydrecathens contained in
the, sludpe Barmierd i 1he bailom of petrulenm siorige
ranks.  Tie plasma process. with the appropriate
equipment, ohject of the invenbon, has the following.
vex s cronparec W the other processes wsd 1o
remiona] of e conanimants
o less than .1 % in weight of me il ot shadge;
comlinuaus operation, possibility of recovering e
s wlien gh energy etficiency of
and amount al

s i T

truztied. The plasma process urilizes @ plasms system
© A0 for providing enough energy Lo the vontamingied so1]

ar sludge For the hydrocarbons to valal kecping
the tenpegame aF the process betwean A0 am] 900 9C_ The volatilized camponnds alier keaving the plasia reacior are collected
in condenzers, whene the hydrocarbons can bie rscovercd, in the form of a liquid hydrocarban (01} The contaminated matarial
is continponsly fed anfo the niagtor from one end, while the clean material 18 removed from the ocher end of the meacien The
maintained neotral ar reducing in order W prevent the oxidatien of the hydrocarlvns. The
N 1, 4 stalic reactarn, @ nlaling e ruling senew [ tnnsporting ke residues ingide the
Tesclar, & plisma svstem. a tehs for the raminval of the volarifized campaonds, 1 condenser kcated auside the plasma raactor, an
exit af clean material Eram the reactor and 2 silo for collecting the clean material.

0 02/22215 A2

JP 2004-507359 A 2004.3.11



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(9

wo oz/2zzes Az IO

Puklished: For nve-lelier eodes and other abbreviations, rofer to the "Guidh
— withew ftermarional search report aud ro be republished  ance Nores an Codes and Ablveviations ™ sppeartag af the begin-
irprom receipt af Mt report ning of each regidar issuc of the PCT Gazette.

JP 2004-507359 A 2004.3.11



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

10

15

20

25

(10)

WO 0222215 PUT/BRO1AT 1S

PLASMA FROCESS AND APPROPRIATE EQUIPMENT FOR THER REMOVAL
OF HYDROCARBONS CONTAINED IN THE SLUDGE FROM PETROLEUM
STORAGE TANKS AND/AOR FOR THE TREATMENT OF RESIDUES
CONTAINING HYDROCARBONS.

BACKGROUND OF THE INVENTION

2) Field of the Invention

The present jovention relates to a plasma process aud approprizte equipment well
adapted for the removal of hydrocarbons contained in the sludge formed at the bottom of
petrolzam storage tanks, which contains erude oil and a significant amount of inorganic
softd material and water. The process is applicable for ihe ireaiment of coniaminated soif
and sludges, eliminating toxic or hazardous organic compounds, such as petroleum oils,
pesticides, herbicides and various hydrocarbons resulting from spills or inappropriate
disposal/handling of these materials.

b) Brief Description of the Prior Art

Soils conterinated with petroleum or other typc;,s of oils are normally the result of
accidental spille or during maintenance of pipelines, and are commenly found iz, or close
to, petrochemical and refinery plants. It is common to find soil contaminated with more
than 25 % in weight of petrolsurn or oil. Such petroleum or oils present serfous threat to the
environment, endangenng vegetal and animal species, lacluding human beings. In the same
category can be included soils, slidges and similar materials contamirated with other
organic compounds, such as pesticides and herbicides, in which case contamination could
vary from tens of ppm {parts per million) to a signiftcant percentage. In alf contamination
cases mentioned above there are considerable risks fo the environment so that toxic or
hazardous erganic compounds mmst be removed from the soil or sludge and properly
breared,

Another soures of hydrocarbons is the sludge formed iv petrolewm storage tanks; which

contains significant amounts of inorganic solid material, as well as water, and must be
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properly treated before it can be retwrned to 2 natural environment. For simplicity, the
different types of organic compounds menilened above, sofl contaminants and those present
in different types of sludges will be referred to in this documesnt as hydrogarbons.

There are several treatments processes for the above mentioned contaminated materials,
The most commonly used include iscineration and the use of centrifuges. However, as will
be shawn, both methods have serious limitations that the present invention offers a superfor
and feasible altornative.

Incineration is & common practice in engineering (see for instance Chemical
Engineering Handbook, ed. R H. Pery ¢ CH. Chilton, McGraw-Hil! Boek Company, S%
Edition, 1973, pg. 935 a 9-38). In particular, for the treatment of hydrocarbon
contaminated materials. The contaminated matesial is fed into a rotary fiznace having an
adequate refractory lining Gas or ofl burpers are used (o maintain the furnace temperature
within & range of 500 to 1,000 °C; air nust be present i the furpace, and at this temperature
the oxygen from the air causes & partial or complcte combustion of the hydrocarbons. The
presence of water contained in the contaminated raaterfal volatilises and leaves the furnace
with the combustion gases. The residue of the process is a material that, in principle, should
be free of arganic toxic or hazardous compounds, but the problems associated with
incineration processes are: a) large volume of cffluemt gases requinng treatment, {the
sffiuent gases are the sum of the entrained alr for the process, the gases resulting fom the
combustion of the organic toxic compounds, the gases from the burners and water vapour);
b) poor energy officiency, since & most of the heat from the oil/gas burners leaves the
furnace with the exhaust gases, typical enersy efficiencies are less than 20 % far the overall
process, ¢) no recovery of the initiel organic materials is possible, sivce the hydrocarbons
are burnt, which represents 4 significant loss

The use of centrifuges to separate liquid from sclids is a common engineering practice
{see for instance Chemical Engincering Handbook, ed. R.H. Porry e CH. Chilton,
MoGraw-Hill Book Company, 5 Edition, 1973, pg. 19-87 a 19-98). Centrifuges are used

JP 2004-507359 A 2004.3.11
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10 treat bydrocarbon: contaminated soil or sludges {see for instance US patemt 0. 6149345-
A, P E Atkins, “Remediation of hydrocarbon-contamingred soil or groundwater by
apparatus baving & cenirifugal separator, & vacuum source, a vent, a fractionator (FS) and a
fill sensor, where the separated liquid is fed to the FS via a low-shear pump™). In this
applicarion ihe contaminated material, coataining variable amounts of hydrocarbons and
weater, is fod imo a rotating vesssl, called a cemerifiize, in which centrifiigal forces separate
liquid hydrocarbons and any water from contaminating soil or solids contained in the
sludges The result of the process should, ideally, leave soil or sludge free of iydrocarbons
and water, and the recovery of such organic liquids. The problem associated with
centrifuges is the impossibility of complete removal of hydrocarbons; the sail or sludge
after the treatment still ‘comiains typically more than 5 % (by weighi) of organic
contaminants. ‘

“The use of thermal plasmas is a recognised method for the disposal of hospital wastes,
industrial residucs and reclaiming alumininm from foundry waste {dross) and such like. In
this connection, reference can be made to the article of RN, Szente (ATP Conference Prog,,
n.34%, pp. 487, 1995). Thermal plasmas are oblained using an eleena are to heat 4 commeon
gas to temperatures of the order of 20,000 °C. The equiprment that generates the thermal
plasma is the plasma torcl, that can have different geometries, such as tubular metallic
electrodes or alternatively graphite electrodes In either case an elattric arc is maintained
between the electrodes to heat the pases, Al these temperatures gases are parlially fonised,
and sre called plasmas, which have different properties fiom those of the oullet guses and

can be employed when high temperatures are needed in a process or when ionised types are

necessary for centain chermical reactions or physical modifications of matedals. The usual .

method of generating thermal plasmas is from & direct current power supply, as opposed 1o
the alternating current emploved in metallurgical ave firnsces. A given residue will require
a specific type of plasma system and reactor. Plasma processes tor residues usually need a

pror,eés terperature of about 1,500 °C, in order 1o melt the inorgaic sompounds contained

JP 2004-507359 A 2004.3.11
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in the residues and also to oxidize the argatic compounds, generating carbon menoxide ot
carbon dicxide and water vapous.

With particntar reference to the subject invention the following work tegardiag thermal
plasma treatment of sluminium dross should he mentipned: G. Dube, JP. Huni, W.
Stevens, 8. Lavaie, " Recovery of Non-Ferrous Metals from Dross Using the Plasma Dross
Process’, U.8. Patent, Mo. 4,960,46C, 2 October 1990, since rhis process has some
similarities ip its operating conditions and heat transfer mechanissns to that of the present
invention. For treating aluminium dross, the materigl is fed into a rotating reactor, the door
of which is then closed. Inside the reactor, a plasma torch or, altemnatively, graphite
electrodes with a direct current electric arc striking between them, is used to keep a
contrelied atmosphere and af the same time, to provide the necessary coergy for the
process. The plasma terch or graphite electrodes are nortally located in the central region
of the reacior. The process consists basically in melting out aluminium from the dross at
approximetely 700 °C in a aon-oxidising atmosphere in order to avoid the oxidation of the
recovered metal. Mo water should exist with the aluminium dross since it could cause
oxidization or even cause an explosion, owing to a reduction of water 1o hydrogen in the
molten alyminium. The process is conducted in a baich form, Once the aluminium
cantained in the dross has melted the reactor is opened and the fiquid metat is poured into
malds. Qther compounds, principally aluminium oxide, are removed from the reactor and
another charge is loaded. The process is wall adapted for treating aluminium dross, but has
not been used for other types of residues since i is ¢ssentially 4 bateh process, has ac
provision far efffuent gases and very few materials would melt at 700 °C for the desired
separation
OBIECT AMD SUMMARY OF THE INVENTION

The object of the present inventon is 1w provide a process and the appropriate
equipment for the treatment of soil and/or sludges cortaminated with toxic or hazardous

compounds, such as different hydrocarbons, petroleum, ofls andfor pesticides and
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herbicides und similar organic compounds, end aliernatively for the removal of
hydrocarbons contained in the sludge formed at the batiom, of petroleum storage tanks; the
proposed process and appropriats equipment overcomes the problems of processes hitherto
nsed in industry.

Mors particularly, the object of the invemtion is to pravide a plasma process and
appropriate equipment for the treatment of soil and/or sludges contaminated with
hydrocarbons, which, owing to its techrical characteristics otfers the following advantages
over ather processes, known to the Applicant, for the treatment of similar materials:

) removal of the contaminauts 1o less than 0.1 % in weight of the soil or sludpe;

b} continuous operation process,

cypossitility of reclaiming the comtaminants when desired,

d) high energy efficiency of the process, and

2) small or insignificant armount of gases to be treated.

A detailed description of the plasma process and the appropriate equipment and its
advantages over other processes is given below,

The plasma process developed by the inventor utilizes a plasma system for providing
enough encrgy 1o the contaminated soil or shidge for the hydrocarbons to volatilise. The
nomal operating temperature of e propoded plasma process is between 400 and 900 ’c,
in order to volatilise all the hydrocarbons contained it the treated materisl. The volatifised
comgpounds after leaving the plasma reactor are collected in condensers, where the
Irydrocarhons can be recovered, in a form of a liquid hydrocarbon (eil), when dealing with
petroleum or ait contaminated scils/sludges. Any water contaived in ihe contaminated
material is also volatilised in the process and collected in the condenser. The contaminated
soil ar studge is continuously fed into the resctor from ope end, while the o) free soil or
residug 15 removed from the other end of the reactor. The atmosphers inside the plasma

yeactor is maintained peutral or reducing in order to prevent the oxidation of the

JP 2004-507359 A 2004.3.11
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hydrocarbons and 1o permit their recovery after volatilising them iwside the reactor and
condensing the hydrocarbons outside the plasmna reactor.

The main advantages of using the piasma system for treating the abave mentioned
regidues, as compared to a normal ncineration process, are: a) higher energy efficiency,
since the plasma jet is at much lugher temperature- than the flame produced by oil or gas
hurners employed in incineration (typically 15,000 ° € for the plasma jet and 2,000 * € for
the oil or gas flame), 5o that the heat transfer, dependent on the temperatures of the energy
source and the heated substavee, is significantly higher in the plasma process, increasing
substantially the energy efficiency of the plasma process. A typical energy efficiency above
80 %, is achieved with the plasma procesa ag compared to aronnd 20 % of nonnal gas or oil
burners), b) possibility of recovering the hydrocarbon eontaminants ehich can be a
significant asset for the process specially when the soif or sludge comtatn more than 10 % in
weight of hydrocurbons; ¢) significantly lower efffuent gas volume to be treated, since the
plasma torch van operate with small amounts of gas when compared to the volume of grses
produced in the combusiion of oil ar gas in burners; also the effluent gases of the plasma
process, compased of volatised organic compounds, can be easily condensed and result in
negligible quantities of exhaust gases. The main advantage of using the plasma system for
treating the above-mentioned residues, when comparing to the centrifuge process. is the
capacity for total elimination of the contaminsuts from seil and sludge, which cempares
favourably with the 5 % (by weight) of hydrocarhons remaining after a centrifuge process,

The proposed process with its ancillary equipment has the following differznces and
advantages for treating comtaminated soll or sludge when comparing with the existing
plasma process used for treating zhiminium dross: a) the proposed process with the
appropriate equipment provides a continuous fesding of contaminated material and removal
of clean material, which is not achievable with the aluminium dross process; b) in the
proposed process the contaminants are volatilised and leave the reactor continuously in 2

gaseous forn, whereas the aluminium dross plasma process, the materials stay inside the

JP 2004-507359 A 2004.3.11
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reactor until the end of the batch eyele; ¢ in the proposed process the gases on jeaving the
reactor are condensed in order to reclaim the hydrocathons from the contaeinated
substances; d). in the aluminium dross plasma process small amounts of gases are
produced, which are not normally removed during the process from inside the reactor
neither are they subsequently treated.

A desariptive auttine of the equipment used for the process described above for tresting
soil or sludge conteminated with hydrocarbon compounds using thermal plasma will is
herein described with reference to the accompanying drawings, in which:

FIG 1 is a block diagram of the main steps of the process, comprising the following
parts:

A — Continuous feeding of residues in a static (non rotating) reactor;

B- Heating of the residues using a plasma system, to temperetutes between 400 and 960 °C,
in non-oxidising atmosphere;,

C — Volatilisation of the hydrocarbons and eventual water initially present in the residues
and continuous removal of the resuliing pases;

- Condensation of the effluent vapours in a vessel (condenser) located cutside the resutor
or alternatively, the burning of the vapours to generate cnergy;

li- Remaoval of the solid material free of hydrocarbons.

FIG. 2 is a side view representation of the equipment suggested for performing the
developed process, FIG 3 is a front view representation of the equipment described in FIG
2. In the figures the reference mumerals have been used for identifying the different
squipment.

The equipment comprises a feeding system 1, a slatc (non rofating} reacier 2, an
internal mechanism, such as a rotating screw 3, for transporting the residues inside the
reactor; a plasma system 4 comprised of graphite electrodes that maintain a direct current
electric arc 3. At the same end of the feeding system there is a tube & ar other means for the

removal of volatilised compounds. The volatilised compounds go through a condenser 7,
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located outside the plasma reactor. A common fan or blower is used for removing the
effluent gases from the reactor and passing them wt the condenser. The matenial, clsan of
hydracarbons, is removed by gravity through the exit 8; gale valves 9 or similar equiprment
prevents the entyance of air into the reactor and the clean material i3 collected in the silo 19.

The process can be understood, according to these diagrams, as follows: the material
containing hydrocatbons i3 fed into the plasma reactor, where it is heated to temperatures of
the order of 700 °C, yesuiting in the volatilisation of hydrocarbons and eventual water
present in the residues, When treating soil or sludge contamineted with potroleum, oil or
similar hydrocarbons the outlet gases pass through a condenser for recovery of valuable
hydrocarbons. The contaminated material, as it iravel through the reactor, becomes
increasingly free of organic contaminants; and it quite elean onee it has reached the outlet
<hute for removal from the reactor.

The equipment proposed for treating organic contaminated soils/sludges has several
basic differences with respect to the above mention equipment used for treating aluminium
draoss, amaong which it is of particular interest to peint owt: 2) the proposed equipment is a
static vessel, containing a moving carrving device for transporting the material inside the
reactor, wheteas the squipment used for treating aluminium dross consists of & rotating
vessel with oo movable parts inside the reactor; b) the proposed eguipment contsins a
contimous feed device for contaminated material and anotber for continuously remove the
cleen materials, by contrast the aluminium dross couipment 8 a batch process; o the
proposed equipment containg au exhaust pipe for etfluent gases and condensers andfor a
gas ciesning system; the equipment used for treating aluminium dross has no means of
removing and treating gases during the operation

Clearly it would be possible to modify numerous details of the subject invention while
keeping within the stafed scope, methods and ohjectives of the present clain. For example,
it has been disclosed herein that the transporiation system comprises a rotating screw, but

this i Just one of the possible operating features. Alternatives include a vibrating conveyor.
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Similarly it has been disclosed that the appropriate equipment for conducting the process
contains 2 plasma system at one end of the fixed vessel, in 1he case of a long reactor, but it
would be possible to install more than one plasma trch or pair of gaphite electrodes for
providing the necessary process eriergy.

A protoiype of the proposed squipment was built to develep the proposed process.
Contaminated seits, contaiping from 3 to 20 % in weight of petroleun or ol were fed into a
plasme Teactor similar to the one described above, The remperatuce inside the plasma
reactor was maintained at approximately 700 °C using & direct current electric arc striking
between graphite electrodes placed at one end of the reactor; the contaminaied material was
fed into the opposiie end of the reactor as described above. The cleaned material was
remaved from the reactor and the effhuent gases went through a condenser and released to
the atmosphers, The material was analysed before and after going through the process, The
results of the analysis, by an independent analyrical laboratory (Laboratoric ‘Baver-Abbo
S/C Ltda, B. Aquininos 111, S#o Paulo, 8.7, Brazil, email: baveri@falcashauer com, br),
revenled that, regardless of the inittal compasition or content of organic contaminants in the
soil, the cleaned material after the plasma process contained Iess than 0,05 % of organic
compounds, being considered fiee of contamunants. The bydrocarbons were recovered in

the tests in a sondenser outside the reactor and could be reused for different applications
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CLATMS
We claim:
1. A process and appropriate equipment for the treatment of solis andfor siudges
containated with hydrocarbon compounds, such as petraleum, oils, pesticides, herbicides
and similar compounds, comprising:
a plasma process for heating up the contaminated material until volatilisation of the organic
coataminants oocurs, keeping the operating temperature betwesa 400 and 900 °C inside a
Static reacton;
a plasma process for controlling the atmosphere inside the said reactor, being the
atmosphere inside the said reaciar efther reducing or vevlral in order 10 freat and recover
valuable raw materialg;
a plasma process that allows for the coatinnous feeding of the contaminated material, for
the continuous removal of decontaminated material and for the continuous removal of
offluent gases from the process;
# plasma progess that allows the recovery when desired, in 2 separate vessel from the said
teactor, of valuable raw materials that volatilise during the pracess;
appropriate squipment comprising a said reactor with a moving transporiation device,
comprisiog a rotating screw, for carrying marenial through the said reactor and a plasma
system, comprising & plasma torch or a pair of gaphite electrodes, for providing the
process energy,
2 mesas for continuonsly feeding the contaminated materials inside the said reactor, ic a
feeding system comprising a rotating screw conveyor,
a means for continuously removing the clean maierial from the suid reactor, said a
rermoving system, comprising o sealed vessel containing vabves for preventing the entrance
of ourside air into the said reacior or leakage of generated vapours of the sald process to the

enviconment;
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# means for continuously removing the efflusi gases from the said reactor, comprising an
exhaust pipe from the said reactor,

a medns for condensing the effluent gases and recovering waluable raw materials,
comprising ane or more condegsess,

2. The plasma process of claim 1, whercin the cffiuent gases are burnt in a separate vessel
ouiside the said reactor, pagsing or nut through the said condenser. when there is no need
for recovering the said orgenie contaminants of the said soils or sludges or it is desiced o
genecate energy from ihe buming of the hydrocarbons;

3, The ppropriate equipmeni of claim 1, wherein there is more than cne said plasma torch
or more than poe palr of said graphite electrodes;

4. The appropiiate cquipment of claim L, wherein the transportation device inside the said
reactor comprises a vibrating bed or a canveyor belt o1 4 rotating axis containing paddies,

5. The appropriate equipment of claim [, wherein there is no condenser and the gases are
burnt ouiside the reactor for generating energy or before being discarded;

6. The appropuiate cquipment of claim 1, wherein the said removing system s comprised

by a sealed rotating screw or other means of transportation devices.
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