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ANEXO A

RESULTADOS DAS SONDAGENS
EM ANTIGO PORTO DE AREIA DE CUMBICA, GUARULHOS



TALUDE

A.1) Locacio das sondagens em planta
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A.2) Perfis do subsolo esquematizados a partir das sondagens
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ANEXO B

ENSAIOS DE CARACTERIZACAO DAS DUAS AMOSTRAS DE SOLO

C.1) Curvas granulométricas das amostras 1 e 2
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ANEXO C

MONTAGEM DOS ENSAIOS DE
PERMEABILIDADE COM CONTRAPRESSAQ

Figura C.1 - Vista geral da montagem do ensaio



Figura C.2 - Detalhe do sistema de medigfo de volume percolado

Figura C.3 - Detalhe da cdmara triaxial



ANEXO D

ENSAIO DE SEDIMENTACAO DO SOLO ESTUDADO
SEM DEFLOCULANTE

As Tiguras D.1, D.2 e D.3 mostram a seqliéncia no tempo de um ensaio de
sedimenta¢do realizado com o solo estudado sem a utilizagdio de defloculante,

evidenciando a floculagdo do solo.

Figura D.1



Figura D.2
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Figura D.3
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ANEXOF

. RESULTADOS DOS ENSAIOS DE PERMEABILIDADE

COEFICIENTE DE PERMEABILIDADE
EM FUNCAO DO TEMPO DE ENSAIO
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ANEXO G

RESULTADOS DOS ENSAIOS DE PERMEABILIDADE

COEFICIENTE DE PERMEABILIDADE
EM FUNCAO DO VOLUME PERCOLADO
(EXPRESSO EM VOLUMES DE VAZIOS DO CORPO-DE-PROVA)
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ANEXO I

RESULTADOS DOS ENSAIOS DE DIFUSAO

CONCENTRACAO NO FLUIDO DO RESERVATORIO
EM FUNCAO DO TEMPO DE ENSAIO
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Concentracao de aluminio (mg/l)

Concentragao de cadmio (mg/l)
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Concentracao de ferro (mg/l)

Concentracdo de manganés (mg/l)
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Concentragdo de zinco (mg/l)
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Concentragao de aluminio (mg/l)

Concentracdo de cadmio (mg/l)
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Concentragao de ferro (mg/l)

Concentragdo de manganés (mg/l)
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Concentragao de mercurio (mg/l)

Concentracao de zinco (mg/l)
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Concentragao de aluminio (mg/l)

Concentragdo de cadmio (mg/l)
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Concentragao de ferro (mg/l)

Concentragao de manganés (mg/l)
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Concentrac¢do de zinco (mg/l)
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Concentragédo de aluminio (mgll)

Concentragdo de cadmio (mgll)
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Concentragao de ferro (mg/)

Concentracdo de manganés (mg/l)
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Concentragdo de zinco (mg/l)
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Concentragao de aluminio (mgll)

Concentragio de aluminio (mg/l)

60

Concentragao de aluminio no reservatério
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Concentragio de ferro (mg/l)

Concentragiao de manganés (mgll)
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Concentragao de ferro no reservatério
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Concentragao de manganés (mg/l)

Concentracao de mercirio (mg/l)
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Concentragdo de zinco (mg/l)

Concentragédo de zinco (mg/l)
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Concentragéao de zinco no reservatoério
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Concentragdo de zinco (mg/l)
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Concentracao de zinco no reservatério
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Concentragéo de aluminio (mgl/l)

Concentracdo de cd&dmio (mg/l)
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Concentragao de aluminio no reservatério
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Concentragdo de mercirio (mgll)

Concentragao de zinco (mgli)

Concentragao de mercurio no reservatério
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Concentragéo de aluminio (mgll)

Concentragdo de cadmio (mgfi)

Concentragao de aluminio no reservatério
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Concentragao de ferro (mgl/l)

Concentragdo de manganés (mg/i)

Concentragao de ferro no reservatério
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Concentragio de mercurio (mg/l)

Concentragdo de zinco (mgll)
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Concentragao de mercurio no reservatério
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Concentragdo de aluminio (mgl)

Concentragdo de aluminio (mg/l)
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Concentragéo de aluminio no reservatério
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Concentracdo de cadmio (mgl/l)

Concentragdo de ferro (mg!/l)

Concentragao de cadmio no reservatorio

CPs 29, 30, 31 e 32
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Concentragido de ferro (mg/l)

Concentragéo de ferro (mg/l)

Concentragao de ferro no reservatério
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Concentragdo de manganés (mg/l)

Concentragido de manganés (mg/l)
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Concentragdo de manganés no reservatério
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Concentragio de mercario (mg/l)

Concentragdo de zinco (mgll)
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Concentragao de mercurio no reservatério
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ANEXOJ

RESULTADOS DOS ENSAIOS DE DIFUSAO

CONCENTRACAO NO FLUIDO INTERSTICIAL
DO CORPO-DE-PROVA
EM FUNCAO DA PROFUNDIDADE
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Profundidade (cm)

Concentragédo de zinco no corpo-de-prova

CPs6e8

reservatorio

15 |

25

o1 | -B—cP6: GC=100,2%; dh=0,5%; S4

~{— CP8: GC=94,4%; dh=1,8%; S4

35 |

oo o o o i

i

0.5 1

1.5 2

Concentragéo de zinco (mgl/l)

25
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Profundidade (cm)

Profundidade (cm)

reservatorio
0f
0.5 !{L 0 L @)
.|
[ (I
¢ © ]
1.5 | :
25 | |
: D? O CP9: GC=99,2%; dh=-0,1%; S5
3 e O CP10: GC=99,7%; dh=-0,1%; S5
: _s O CP11: GC=99,9%; dh=-0,1%; S5
35 A CP12: GC=101,3%; dh=-0,1%; S5
A PR U s
0 1 2 3 4 5

Concentracao de ferro no corpo-de-prova
CPs 9,10,11 e 12

Concentragao de ferro (mg/l)

Concentragdo de manganés no corpo-de-prova

CPs 9,10, 11 e 12

reservatério
0 ¥ i | i |
L
1|
- D
i AOQ i i 1 i }
! -E3---CP10: GC=99,7%; dh=-0,1%; S5
Y ~&---CP11: GC=99,9%; dh=-0,1%; S5 |-
-4 ~£~-CP12: GC=101,3%; dh=-0,1%; S5
3.5 _O I { H H i
aboemi i
0 0.5 1 1.5 2 2.5 3 3.5

Concentragao de manganés (mg/l)
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Profundidade (cm)

. Profundidade (cm)

Concentragéo de aluminio no corpo-de-prova

CPs 13,14,15e 16

reservatorio
0
0.5 _O@ R I U
1 [
1.5 _ TP ) 5 A -
2 -
2565 AT
3| —&—CP13: GC=95,8%; dh=-0,2%; S6
g . ——=—CP14: GC=95,4%; dh=1,8%; S6
35 | ~O---CP18; GC=98,2%; dh=-0,2%; S6 |
Ik ~£x----CP16: GC=99,5%; dh=1,8%; S6
O WAy . -.
4 " A | i L " ] . L . ]
0 4 6 8 10
Concentragdo de aluminio (mg/l)
Concentragdo de ferro no corpo-de-prova
CPs 14 e 15
5 reservatorio
08 to— I
1f
1.5 _ sl S ‘ ID
o - | |
2-5 [ ” D ....... i i I i H
3 - —=—CP14: GC=95,4%; dh=1,8%; S6
T T & CP15: GC=98,2%; dh=-0,2%; S6
3.5 e L L ] : i
Py PP PEPL PIPTE POIPE D R e D
0 0.2 0.4 0.6 0.8 1 1.2 14 1.6

Concentragdo de ferro (mg/l)
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Profundidade (cm)

. Profundidade (cm)

Concentragdo de manganés no corpo-de-prova

CPs 13,14,15¢e 16

o reservatorio
0.5 —@O
1_5 ;Eéb .....
2
2-5 __@ f T T T
; O CP13: GC=95,8%; dh=-0,2%; S6
3 b O CP14: GC=95,4%; dh=1,8%; S6
i i : & CP15: GC=98,2%; dh=-0,2%; S6
35| el A CP16: GC=99,5%; dh=1,8%; S6
M - PEOTS BN T T T e
0 0.5 1 1.5 2 2.5 3 3.5
Concentragdo de manganés (mg/l)
Concentragao de zinco no corpo-de-prova
CPs 13,14,15¢e 16
| reservatério
0 .
0.5 | By Qg
1}
2|
25 | ': ':
i & 4 —5—CP13: GC=95,8%; dh=-0,2%; S6
s b -F+---CP14: GC=95,4%; dh=1,8%; S6
. ~<>---CP15: GC=98,2%; dh=-0,2%; S6
as | ~fx---CP16: GC=99,5%; dh=1,8%; S6
F o @ | |
4 — L R Tl e e (S ESSE UL W TS A | L
0 0.5 1 1.5 2 2.5

Concentragdo de zinco (mgl/l)
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Profundidade (cm)

Profundidade (cm)

Concentragdo de aluminio no corpo-de-prova

CPs 17,18 e 19

reservatorio
o [ |
g s |
0o '
15 o] —O— CPA7: GC=101,5%; dh=0%: S7
5 i -4 CP18: GC=101,0%; dh=0%; S8
2 [ = -$-- CP19: GC=101,3%; dh =0%; S9
F O
3o <
35 | | |
4 HO. o2
2 4 6 8 10

Concentragédo de aluminio (mgl/l)

Concentragao de aluminio no corpo-de-prova

CP 20
reservatoério
0} ; :
0.5 | )
1 ,I ______ fre————
LA
1.5 |
2|
A
25 f
34 : :
: A CP20: GC=101,1%; dh=0%; S10
3_5 et =Y ! - 8
4 - . | A : Lt I r - " " I ) N N L ! b L
0 50 100 150 200 250

Concentragdo de aluminio (mg/l)
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Profundidade (cm)

Profundidade (cm)
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Concentracao de cadmio no corpo-de-prova

CPs 17,18,19 ¢ 20

reservatorio
0 B i
0.5 (f n— /\ ;i
1& ......
1.5 |
2 :
2.5 : ' R
—-©5— CP17: GC=101,5%; dh=0%; S7
P -3~ CP18: GC=101,0%; dh=0%; S8
| -$-- CP19: GC=101,3%; dh =0%; S9
1.5 -A-- CP20: GC=101,1%; dh=0%; S10
b —
0 0.5 1 1.5 2 2.5

0.5

15 |

3.5

Concentragdo de cadmio (mg/l)

Concentragédo de cadmio no corpo-de-prova

CP 17

reservatorio

™

25 |

© CP17: GC=101,5%; dh=0%; S7

0.05 0.1 0.15 0.2 0.25

Concentragao de cadmio (mg/l)



Profundidade (cm)

- Profundidade (cm)
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Concentracao de ferro no corpo-de-prova
CPs 17,18,19 e 20

reservatorio
0}
1}
Do A 0
1.5 | :
:@» A
2.5 ._ ................ j e e e 18 :
- 0 0O CP17: GC=101,5%; dh=0%; S7
3 J \4\ : | - CP18: GC=101,0%; dh=0%; S8 I—
! ! ~-<&-- CP19: GC=101,3%; dh =0%; S9
35 | i I8 CP20; GC=101,1%; dh=0%; S10 _
0 10 20 30 40 50 60

Concentragao de ferro (mg/l)

Concentragéao de ferro no corpo-de-prova
CPs 17,18 e 19

reservatorio
0} : : :
0.5 0 @ ] ________
[ —
O % O
15 ¢ ! i i |
2 | N —&— CP17: GC=101,5%; dh=0%; S7
o o | | ~B-- CcP18: GC=101,0%; dh=0%; S8
25 | ; .| ~%--CP19: GC=101,3%; dh =0%; S9
E D‘ H 2 i i
4 L OO i i i L I .D.
0 2 4 6 8 10 12 14

Concentragao de ferro (mg/l)



Profundidade (cm)

Profundidade (cm)

Concentragdo de manganés no corpo-de-prova

CPs 17,18 e 19

reservatorio

0.5 [

[w

-->—CP17: GC=101,5%; dh=0%; S7 |~
-E--~CP18: GC=101,0%; dh=0% S8

25 |

-&---CP19: GC=101,3%; dh =0%; S9

35 |

0.5 1 1.5 2

Concentragdao de manganés (mg/l)

Concentracdo de manganés no corpo-de-prova

CP 20

reservatorio

0.5 |

A CP20: GC=101,1%; dh=0%; S10

P B B N T

4 6 8 10 12 14

Concentragdo de manganés (mg/l)
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Profundidade (cm)

Profundidade (cm)
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Concentragdo de merctirio no corpo-de-prova

CPs 17,18,19 e 20

reservatorio
0 B i i
05 | 0.0.0 . .
1} _____ i
: A
15 [ i b
2 _ ; b B e ———
: oo A |
; : O—CP17: GC=101,5%; dh=0%; S7
) S - £3---CP18: GC=101,0%; dh=0%; S8
: ; <%---CP19: GC=101,3%; dh =0%; S9
a5 [ | -A---CP20: GC=101,1%; dh=0%; S10
4 - . % .D . I S N T (I )
0 0.02 0.04 0.06 0.08 0.1
Concentragdo de mercurio (mgl/l)
Concentracado de zinco no corpo-de-prova
CPs 17,18 e 19
reservatério
0} _
05 OO0
5 <O O
15 | _' .
2|
[ @ U i
25 | : :
3 - O ~-5——CP17: GC=101,5%; dh=0%; S7
S -[J---CP18: GC=101,0%; dh=0%; S8
25 | ©---CP19: GC=101,3%; dh =0%; S9
o Yag I
0 0.5 1 1.5 2

Concentragédo de zinco (mgl/l)



Profundidade (cm)

Concentragao de zinco no corpo-de-prova

CP 20
reservatorio
o K
1
) L. SR T

35 |

A CP20: GC=101,1%; dh=0%; S10

| : 1
T YO SR R S (U SO

5 10 15

Concentragdo de zinco (mg/l)

20
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Profundidade (cm)

Profundidade (cm)

Concentragao de aluminio no corpo-de-prova

CPs 21, 22,23 e 24

5 reservatorio
0.5¢ .. _ _
1t ~©—CP21: GC=95,3%; dh=0%; S11
i -J---CP22: GC=96,2%; dh=2,3%; S11
15 .2 ~&---CP23: GC=96,6%; dh=-2,4%; S11
't ~f-—-CP24: GC=98,9%; dh=0%; S11
g
; = <
35 |
4 B FUTE PG, T
0 6 8 10 12 14

Concentragdo de cadmio no corpo-de-prova

Concentragdo de aluminio (mgl/l)

CPs 21, 22,23 e 24

reservatorio

-
(]
.

Concentragdo de cadmio (mg/l)

e | -©—CP21: GC=95,3%; dh=0%; S11

: | -B—CP22: GC=96,2%; dh=2,3%; S11
3| ---CP23: GC=96,6%; dh=-2,4%; S11
a5 || -A---CP23: GC=96,6%; dh=-2,4%; S11
. I D N

0 0.5 1 1.5 2 2.5
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Profundidade (cm)

Profundidade (cm)

Concentragao de ferro no corpo-de-prova
CPs 21, 22, 23 e 24

reservatorio
0} . _

05 [ 5. o le {1 I SO
1 : : _ -
15 A o [o—cea GC=95,3%; dh=0%; S11  |....

; —H— CP22: GC=96,2%; dh=2,3%; S11
2 b it o CP23: GC=96,6%; dh=-2,4%; S11
- [ i —A— CP24: GC=98,9%; dh=0%; S11
D} OA .
3 i O<> A i
3_5 .. ......... '
4 ] 0 Al | | s I
0 2 4 6 8 10

Concentragao de ferro (mg/l)

Concentracdo de manganés no corpo-de-prova
CPs 21, 22, 23 e 24

reservatorio
0 : i
2 : | |
O 0o i
Y f
2' R : :
: | O CP21: GC=95,3%; dh=0%; S11
st 0. | O CP22 GC=96,2%; dh=2,3%; S11
: o A9 O CP23: GC=96,6%: dh=-2,4%; S11
a5 | A CP24: GC=98,9%; dh=0%; S11
0 0.2 0.4 0.6 0.8 1

Concentragdao de manganés (mg/l)
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Profundidade (cm)

Profundidade (cm)

Concentragédo de mercurio no corpo-de-prova

CPs 21 e 22
" reservatério |
1|

- -6—CP21: GC=95,3%; dh=0%; S11
35 - -[}--CP22: GC=96,2%; dh=2,3%; S11
0 0.2 0.4 0.6 0.8 1
Concentragdo de mercurio (mg/l)
Concentracao de zinco no corpo-de-prova
CPs 21, 22,23 e 24
3 reservatério
05 [-o--H
1
[ STTCSTRTRSESNS SSSNRSSSS-: A,
|
2 O P
N = O CP21: GC=95,3%; dh=0%; S11
3 [0 O CP22: GC=96,2%; dh=2,3%; S11
o A ~ & CP23: GC=96,6%; dh=-2,4%; S11
a5 b | A CP24: GC=98,9%; dh=0%; S11
0 1 2 3 4 5

Concentragao de zinco (mg/l)
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Profundidade (cm)

Profundidade (cm)

Concentragéo de aluminio no corpo-de-prova

CPs 25, 26, 27 e 28
o reservatorio
0.5 8- %
1 ooy i S e e el
D
15 Q .......... 0 O SRR S
A 1T
2.5 _ . % it
i —©—CP25: GC=101,0%; dh=-0,1%; S13
S A& | -B—CP26: GC=96,3%; dh=2,1%; S13
: ~>---CP27: GC=95,8%; dh=-1,9%; S13
3.5 —A—CP28: GC=103,3%; dh=0%; S13
0 5 10 15 20

0 reservatorio
05 B 1
%
1.5 f e —
2.5 4 : :
: | -5—CP25: GC=101,0%; dh=-0,1%; $13
3 | ~f3--CP26: GC=96,3%; dh=2,1%; S13
.| --©---CP27: GC=95,8%; dh=-1,9%; $13
3 | ~A-—-CP28: GC=103,3%; dh=0%; S13
. . I S
0 0.2 0.4 0.6 0.8 1

Concentragdo de aluminio (mg/l)

Concentragdo de cadmio no corpo-de-prova
CPs 25, 26, 27 e 28

Concentragéo de cadmio (mg/l)
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Profundidade (cm)

Profundidade (cm)
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Concentracao de ferro no corpo-de-prova

CPs 25, 26, 27 e 28

5 reservatorio
0.5 [vomssclllibon S "
1L " .
: | O
15 4.0 0.
A .- | m
25 F : % : i :
[ - O CP25: GC=101,0%; dh=-0,1%; S13
3 [ [0 CP26: GC=96,3%; dh=2,1%; S13
i ; & CP27: GC=95,8%; dh=-1,9%; S13
a5 b A CP28: GC=103,3%; dh=0%; S13 |
s a0 | P P =T
0 2 4 6 8 10 12
Concentragao de ferro (mg/l)
Concentracdo de manganés no corpo-de-prova
CPs 25, 26, 27 e 28
o reservatorio
0.5 fdninnOCi i e
: | O CP25: GC=101,0%; dh=-0,1%; S13
] O CP26: GC=96,3%; dh=2,1%; S13
17 51 © cP2r: GC=95,8%; dh=-1,9%; $13
! 0 A CP28: GC=103,3%; dh=0%; S13
; A (w
25 | <> — _
i TG
35 |- |
0 0.2 0.4 0.6 0.8 1

Concentragdo de manganés (mg/l)



Profundidade (cm)

Profundidade (cm)

Concentracao de mercurio no corpo-de-prova

CPs 25, 26, 27 e 28

0 ’ reservatorio
i o]
15 £ A
2.5 ........ - R
3 E RSy Al '
35 L o] O CP25: GC=101,0%; dh=-0,1%; S13
. : [0 CP26: GC=96,3%; dh=2,1%; S13
4 b Lo O CP2T: GC=95,8%; dh=-1,9%; S13
] /A CP28: GC=103,3%; dh=0%; S13
45 —
0 0.5 1 1.5 2
Concentragao de mercurio (mg/l)
Concentragédo de zinco no corpo-de-prova
CPs 25, 26, 27 e 28
. reservatorio
0F _
0.5 fro oD G __
L Sl 5’1 -o— cp2s: Gc=101,0%; dh=—0,1%; 513
45 A @& | -B- CP26: GC=96,3%; dh=2,1%; S13
~f ; —&— CP27: GC=95,8%; dh=-1,9%; S13
2 b Q| -fx-- CP28: GC=103,3%; dh=0%; S13
i o ’ | | i
25 [ ;
i o )
3 : ¢ 0 A
0 0.2 04 0.6 0.8 1 1.2 14 1.6

Concentragao de zinco (mg/l)
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Profundidade (cm)

Profundidade (cm)

Concentragao de aluminio no corpo-de-prova

CPs 29 e 30

reservatorio
0} : . _ :
0.5 :_ .............. %_ _ PO SROPOTIIOR: SN |
; O O
1.5 Foe S o
‘r o |
25 |2
2 B
3= : o
3.5 | —o— CP29: GC=101,1%; dh=-0,1%; S15
: {3~ CP30: GC=100,1%; dh=-0,1%; S16
4 IfTED : : : :
as | PRI EPEPT SR .
0 2 4 6 8 10

Concentragado de aluminio (mg/l)

Concentragao de aluminio no corpo-de-prova

CPs 31 e 32

reservatorio

0} ; |
05 | ) -
1.5 ¢ 4 |
z i |
2 . i
£
25 | |
J) —— |
35 —— CP31: GC=100,8%; dh=-0,1%; S17
e & CP32: GC=101,1%; dh=-0,1%; S18
a5t A . e B |
0 50 100 150 200 250

Concentragaoc de aluminio (mg/l)
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Profundidade (cm)

Profundidade (cm)

0.5

Concentracao de cadmio no corpo-de-prova
CPs 29, 30 e 31

reservatorio

il
B
25 P _
? -&— CP29: GC=101,1%; dh=-0,1%; S15
1) — cwd -~ CP30: GC=100,1%; dh=-0.1%; S16 | —
i <>-- CP31: GC=100,8%; dh=-0,1%; S17
4.5 . i i j . i i i i : L | L 2 i L i .
0 0.2 0.4 0.6 0.8 1

CP 32
reservatorio
0}
0.5 : e | — | | "/}‘
i A CP32: GC=101,1%; dh=-0,1%; S18 !
1} :
1.5 |- =
2
25 |
3 . 7 TN PR SO
4 ; PR T T S (S R IR I| /\. . | T ST i i "
0 0.005 0.01 0.015 0.02 0.025 0.03

Concentragdao de cadmio (mg/l)

Concentragao de cadmio no corpo-de-prova

Concentragao de cadmio (mg/l)
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Profundidade (cm)

Profundidade (cm)

reservatério |
0} =
1f i _
[ L1
15 @9 &
TN AN
25 | e
3 b %O o] —5— CP29: GC=101,1%; dh=-0,1%; S15
= ' ~5- CP30: GC=100,1%; dh=-0,1%; S16
35 | ~&- CP31: GC=100,8%; dh=-0,1%; S17
: -A-- CP32: GC=101,1%; dh=-0,1%; S18
P AT S S B B B

Concentracao de ferro no corpo-de-prova
CPs 29, 30, 31 e 32

0 25 50 75 100 125 150

Concentragdo de ferro (mg/l)

Concentracdao de manganés no corpo-de-prova

CPs 29 e 30
reservatorio
0t ;
0.5 Foocicd] : =
- i —&—CP29: GC=101,1%; dh=-0,1%; S15
1 oot ~3---CP30: GC=100,1%; dh=-0,1%; S16
A 04d '
15 | )
25 | Q O
P I . B PR
0 0.5 1 1.5 2

Concentragao de manganés (mg/l)
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Profundidade (cm)

Profundidade (cm)

Concentracdao de manganés no corpo-de-prova

CP 31

reservatorio

; & CP31: GC=100,8%; dh=-0,1%; S$17

! i {

45 — T — I R ST | RSO | R /S YT | )
0 2 4 6 8 10

Concentragao de manganés (mg/l)

12

Concentragdo de manganés no corpo-de-prova

CP 32

reservatorio

0.5 | A

15

A CP32: GC=101,1%; dh=-0,1%; S18

P R N H R R
0 1 2 3 4

Concentragdo de manganés (mg/l)
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Profundidade (cm)

. Profundidade (cm)

0.5 [

15|

2.5

35 |

45 b
0 2 4 6 8 10 12 14

Y ] - —

15 | s

Concentracdo de mercirio no corpo-de-prova
CPs 29, 30, 31 e 32

| :f reservatorio

e O A

gl ~e— CP29: GC=101,1%; dh=-0,1%; S15
: _ | -3~ CP30: GC=100,1%; dh=-0,1%; S16

A-- CP32: GC=101,1%; dh=-0,1%; S18

e e BT A I

Concentragdo de mercurio (mg/l)

Concentragdo de zinco no corpo-de-prova
CPs 29 e 30

reservatorio

| =5—CP29: GC=101,1%; dh=-0,1%; S15
0 0| & CP30: GC=100,1%; dh=-0,1%; S16

@

©)

45 L i i | : i i i 1 . A A | -

0 0.5 1 1.5

Concentragao de zinco (mg/l)
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Profundidade (cm)

Profundidade (cm)

25 |

3.5

45 L
0 2 4 5 8

2.5

3.5

45t

Concentragédo de zinco no corpo-de-prova
CP 31

0.5 |-

reservatorio

i I i i
| n i . | i L . | i . i |

O CP31: GC=100,8%; dh=-0,1%; S17

Concentragao de zinco (mg/l)

Concentragdo de zinco no corpo-de-prova
CP 32

10

reservatorio

05 [

15 |

1
>

AN

A CP32: GC=101,1%; dh=-0,1%; S18

0 0.5 1

1.5 2 2.5 3

Concentragao de zinco (mg/l)
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Concentracao dos metais no corpo-de-prova

CP "BRANCO"

DaXeOo

Al
Cd
Fe
Hg
Mn

3.5
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ANEXO K

RESULTADOS DOS ENSAIOS DE ADSORCAO



Concentragao de aluminio (mg/l)

Quantidade adsorvida (mg/kg)
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Isoterma linear de adsorg¢ao de cadmio
Argila vermelha

Ensaio 1
10
7
~ 0
0 L ,‘,,“‘_,_,,7_,‘._,,‘_.,_f'__{;__
i 4G,
A0 L L e A S Al
‘ 3 . 0
-20 i i e e T S S S R S e
S30 (s s o e e ki e B L S S S A S SR e S R e
-3
40 [ s e e g e P S e B
(*) Indicados os valores de adsorgao em porcentagem
1 '1
[\
_60 | | i | |
0 2 4 6 8 10 12

Concentragao de equilibrio (mg/l)

Ensaio de adsorgido de cadmio na argila vermelha

Concentragao de aluminio na solugéo

em fungado da razdo solo/solugio

35 l‘_'_;
30 _n---.-_--\-,T:-::‘-.‘.—___'___._...
26 i il Gy C _________
20 . ST I i
15 Eocmccsimmricsscassneomdles ot o e il L
([ ] 2 ORI S U
s, SN SR
5
Ol._j [l i 1 |
0 0.05 0.1 0.15 0.2 0.25

Razao solo/solugao (g/ml)



Concentracdo de cadmio (mgl/l)

Concentragao de ferro (mgll)

Ensaio de adsorg¢ao de cadmio na argila vermelha
Concentragao de cadmio na solugio
em fungao da razao solo/solugio

14
12 L
_:'::-"\_ = ) T B R T . . _\
) e — S ————
10 |- == =g
8 [ 5 T e v S e S S T A e S
- 0 A SO SN L
T (B SR S
22 S S
0 i | | 1 |
0 0.05 0.1 0.15 0.2 0.25

Razao solo/solugao (g/ml)

Ensaio de adsorgao de cadmio na argila vermelha
Concentragao de ferro na solugao
em fung¢ao da razao solo/solugao

10

0.05 0.1 0.15 0.2 0.25

Razao solo/solugao (g/ml)
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Concentracdao de manganés (mg/l)

Concentragdao de mercirio (mg/l)

Ensaio de adsorgédo de cadmio na argila vermelha

Concentragdao de manganés na solugiao
em fungao da razao solo/solugio

0.5
04 R B R A | = __n e
0.3 |- T T E T
i ) /% : 1
0.2 0= ___:l____s . | SemEE e e e
i @ I : '
0.1 5%‘ __________________________
OE. i : ] |
0 0.05 0.1 0.15 0.2 0.25

Razao solo/solugao (g/ml)_

Ensaio de adsorg¢do de cadmio na argila vermelha
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Concentragao de manganés (mgll)

Concentragdo de merctrio (mg/l)

Ensaio de adsorcao de cadmio na argila vermelha
Concentragao de manganés na solugio

em fungdo da razdo solo/solucio

0.4
(Y —— — )
&
02 [ s e DR T - e )
! 7<_© ___________ _%_4___——
//C’
(X S, S S, N
_Cj’
:j"\)
Oé ! | |
0 0.05 0.1 0.15 0.2

Razao solo/solugiao (g/ml)

Ensaio de adsorgdo de cadmio na argila vermelha

Concentragdo de merctrio na solugio

em fun¢ao da razdo solo/solugéo

2
I R S S S
® '
e S
j . ¢
( ' O R S
E :-.9,- & - Q" S e s EC)
0.5 ‘gi Ll.3m =ele) S SO | S
o/ S .
P o
ey
0 I | [}
0 0.05 0.1 0.15 0.2

Razao solo/solugdao (g/mil)

113



Concentragao de zinco (mg/l)
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Concentracdo de aluminio (mg/l)

Concentragdo de cadmio (mg/i)
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Concentragio de ferro (mgl/l)

Concentragdo de manganés (mg/l)
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Concentragéo de aluminio (mg/l)

Concentragdo de cadmio (mg/l)

120

Ensaio de adsorgao de cadmio na bentonita
Concentragao de aluminio na solugio
em fungao da razdo solo/solugio

1
0.6 @
| O
: ®}
0 0.005 0.01 0.015 0.02

Raz&o solo/solugdo (g/ml)

Ensaio de adsorgdo de cadmio na bentonita
Concentragdo de cadmio na solugio
em fungao da razdo solo/solucido

14 j .
i |

12 ¢ J

10§

8 ‘ o o N . :

6 s 8 z

-Q

4 _‘_ E e ——— e % C )

2

'y SN NI P
0 0.005 0.01 0.015 .

Razéao solo/solugdo (g/ml)



Concentragdo de ferro (mgfl)

Concentragdo de manganés (mg/l)

Ensaio de adsorgdo de cadmio na bentonita
Concentragao de ferro na solugio
em funcao da razdo solo/solugio

0.4 . =
- @ P
03 8T o | )
0.2 |- SO
018
ol T . N .
0.005 0.01 0.015 0.02

Razdo solo/solugdo (g/mil)

Ensaio de adsorgédo de cadmio na bentonita
Concentracdo de manganés na solugio
em fungéo da razdo solo/solugio

0.5 ; 5
0.4
9
0.3 | canl 5
0.2 I - ol @ .............
i )
0.1 |
0@ i AT BT |
0 0.005 0.01 0.015 0.02

Raz&o solo/solugdo (g/ml)

121



Concentragdo de mercirio (mg/l)

Concentragdo de zinco (mgll)
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Concentragdo de mercirio (mg/l)
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ANEXO L

RESULTADOS DOS ENSAIOS DE DISPERSAO
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Concentragao de cadmio (mg/l)
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Concentragédo de zinco (mg/l)

Concentragao de cadmio (mg/l)
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Concentragdo de merciirio (mg/l)

Concentragdo de zinco (mg/l)
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Concentragao de cadmio (mg/l)

Concentracgao de ferro (mg/l)
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Concentragio de merciirio (mgfl)
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Concentragao de zinco (mgll)

Concentragao de cadmio (mg/l)
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Concentracio de mercirio (mg/l)

Concentragio de zinco (mgll)
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ANEXOM

RESULTADOS DOS ENSAIOS MINERALOGICOS



: \APD\USER\ PCC\PCC-ME-1.IDN

17-Dec-1996 15:54

nalyzed DI file

ample identification:

: C:\APD\USER\PCC\PCC-ME-1.DI

PCC-M EUGENIA-1

irst database used : C:\IDENT\IDENTDB

econd database used

C: \IDENT\EXAMPLDB

estrictions file MEGB.RES
esults:
—te—————- Fm————— t————- +=——— t=———- el e — +-+
card Id| Match|Rel m|I [%]|Displ|Formula
score|score [ m)
—tm e = D R e ettt +=+
1/33-1161| 19.34| 0.77 48 -99|8i02
2(05-0490| 19.09| 0.76 50 -92|81i02 *
3|114-0164| 25.00| 0.37 3 -56|A1251205(0H) 4
4(34-0170| 24.64| 0.35 3 -18|A12S51i205(0H) 4
5/16-0606| 24.12| 0.34 3 -68|A12S1205(0H) 4
6|44-1496| 21.67| 0.35 5 -47|NaAlSio4
7|107-0324| 16.74| 0.42 15 -4|A1(OH)3 *
8133-0018| 17.75| 0.38 2 -64|A]1(OH) 3
9(13-0002| 18.06| 0.34 4 8|A125i205 (OH) 4 *
10|10-0430| 14.37| 0.37 1| -145|A12Si205(0H) 4
11|10-0446| 13.76| 0.35 1| -132|A12Si205(0H) 4
12(06-0221| 10.38| 0.45 5 ~76|A12S1205(0OH) 4 *
13(13-0534 7.83| 0.43 4| =137 |Fe203 *
14({22-1163| 11.92| 0.28 7 111|{Mg3Si205(0H) 4
15|34-0163| 10.33| 0.30 7 -46| (Mg,A1)3SiA105(OH) 4
16(14-0172 3.49| 0.87 9( =122 (Mn,Mg,Fe)Si03!H20
17|03-0849| 10.59| 0.29 1 -39 |H4K2 (Al,Fe) 6516024
18(13-0257 8.12| 0.37 1 30|Mg3 (OH) 451205
19(43-1456 8.99| 0.33 4| -137|Na0.55Mn204!1.5H20
20|03-0800 6.99| 0.39 2 111 |Fe203
——tm——— e t—————- t————- +-———- +=———- e +=+
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': \APD\USER\ PCC\PCC-ME-1.DI

17-Dec-1996 15:53

wnalyzed DI file

C:\APD\USER\PCC\PCC-ME-1.DI

sample identification: PCC-M EUGENIA-1 140
'irst database used C:\IDENT\IDENTDB
jecond database used C:\IDENT\EXAMPLDB
estrictions file MEGB.RES
lesults:
e ————— fomm———— fm——— +-———- o T i tatale +=+
Card Match|Rel m|I [%]|Displ|Name
ident score|score [ m]
e Fm———— t————— tmm— e ——— e - +-+
1|33-1161| 19.34( 0.77 48 -99|Quartz, syn
2|05-0490( 19.09| 0.76 50 -92|Quartz, low *
3({14-0164| 25.00( 0.37 3 -56 |Kaolinite-1A
4134-0170| 24.64| 0.35 3 -18|Nacrite-2M2
5/16-0606| 24.12| 0.34 3 -68 |Nacrite-2M2
6|44-1496| 21.67| 0.35 5 -47 | low-carnegieite
7|107-0324| 16.74| 0.42 15 -4 |Gibbsite *
8|33-0018| 17.75| 0.38 2 -64 |Gibbsite, syn
9|13-0002( 18.06| 0.34 4 8 |Nacrite *
10/10-0430| 14.37| 0.37 1| -145|Dickite
11|10-0446| 13.76| 0.35 1| -132|Dickite-2M1
12|06-0221| 10.38| 0.45 5 -76|Kaolinite 1Md *
13(13-0534 7.83| 0.43 4| -137|Hematite, syn *
14(22-1163| 11.92| 0.28 7 111 |Clinochrysotile, syn
15|34-0163| 10.33| 0.30 7 -46 |Amesite~2H
16|14-0172 3.49| 0.87 9 -122|Neotocite
17(03-0849| 10.59| 0.29 1 -39 |Muscovite
18|13-0257 8.12| 0.37 1 30|Stevensite
19|43-1456 8.99( 0.33 4| -137|Birnessite, syn |
20|03-0800| 6.99| 0.39 2| 111|Hematite | |
pm—fmm———— +-———— o oo e e e B L P PP e +-+




C:\APD\USER\PCC\PCC-ME-2 . IDN

17-Dec-1996 17:04

Analyzed DI file
Sample identification: PCC-M EUGENIA-2
C:\IDENT\IDENTDB
C: \IDENT\EXAMPLDB

First database used
Second database used

C:\APD\USER\PCC\PCC~ME-2.DI

Restrictions file MEGB.RES

Results:

s LR t—————— t=———- Fm———— Fm———— e =t

' Card Id| Match|Rel m|I [%]|Displ|Formula

Score|score [ m]

s s St tom———- e e - +—+
1/05-0490| 18.54| 0.74 50 -18|S51i02 *
2|33-1161| 18.37| 0.73 48 -51|81i02

’ 3(14-0172 2.87| 0.72 11 -14| (Mn,Mg,Fe)Si03!H20 *
4(29-0704 3.96| 0.57 13 37 (Mg,Mn,Fe,Zn)3(Si,Al)205( *
5/106-0221| 10.67| 0.46 10 -36|A12S1i205(0H) 4 *
6129-0041| 17.49| 0.45 30 12|A1(OH)3 *
7(07-0324| 17.67| 0.44 16 -4 |Al1(OH) 3
8133-0018| 19.36| 0.41 10 -3|A1(OH)3
9(14-0614 8§.23| 0.41 5| =104 Mnl.60Mn0.3203.10(0OH)0.90

10({10-0430( 15.81( 0.41 1| -122|A125i205(0H) 4

11|/10-0446| 15.30| 0.39 2 -79|A125i205(OH) 4

12|43-1456| 10.11| 0.37 6| -132|Na0.55Mn204!1.5H20

13114-0164| 24.62| 0.37 3 -36|A1251205 (OH) 4

14|34-0170| 23.66] 0.33 15 8|Al12Si205(0OH) 4

15|44-1496| 20.49| 0.33 4 62 [NaAlSioO4

16)142-1335 7.91| 0.33 2| -117 (Zn5Al)(Si3Al)OlO(OH)8

17|16-0606| 23.38| 0.33 10 -14|(A12Si205(0OH) 4

18|13-0534 5.92| 0.33 5 =22 | Fe203 *

19(11-0386 6.89( 0.33 2| -122 (Mg,Al)3(Si,Al)205(OH)4

20(31-0782| 11.46| 0.33 3| -145|(Mg,Al)3(Si,Al)205 (OH)4

21|38-0758 9.64| 0.32 2 -46(A1H3

22113-0002| 16.80| 0.32 2 62|A1251205 (OH) 4

23)29-1410| 10.52| 0.31 1 -47|CaAl2Si04 (OH) 4

24122-1163| 12.87| 0.31 10 -3 |Mg35i205 (OH) 4 *

25145-1451 9.31| 0.29 3 =24 (NaAll1017

26]139-0050 8.94| 0.29 2 -76|K1.5A111017.25

e e to————— Fm——— Fom—— e —— R

141




c:\APD\USER\PCC\PCC-ME-2.DI 17-Dec-1996 17:05

Analyzed DI file C: \APD\USER\PCC\PCC-ME-2.DI

Sample identification: PCC-M EUGENIA-2 142
Tirst database used C:\IDENT\IDENTDB
5econd database used C:\IDENT\EXAMPLDB
Restrictions file MEGB.RES
Results:
Pt m———— Fm———— tm———— Fmm——— Fm——— e et . +-+
Card Match|Rel m|I [%]|Displ|Name
’ ident. score|score [ m]
e S te————— tmme i ——— B D it T LT P +-+
I 1|05-0490| 18.54| 0.74 50 -18|Quartz, low *
| 2|33-1161| 18.37| 0.73 48 =51|Quartz, syn
3114-0172 2.87| 0.72 11 -14 |Neotocite *
| 4129-0704 3.96| 0.57 13 37 |Baumite-1T [NR] *
5/06-0221| 10.67| 0.46 10 -36|Kaolinite 1Md *
6|129-0041| 17.49| 0.45 30 12 |Gibbsite *
7(07-0324| 17.67| 0.44 16 -4 [Gibbsite
8|133-0018| 19.36| 0.41 10 -3 |Gibbsite, syn
9)114-0614 8.23| 0.41 5| -104 |Manganoan nsutite
10(10-0430( 15.81| 0.41 1| -122|Dickite
11|10-0446| 15.30( 0.39 2 -79 |Dickite-2M1
12|43-1456| 10.11| 0.37 6| -132|Birnessite, syn
13(14-0164| 24.62| 0.37 3 -36|Kaolinite-12a
14(34-0170| 23.66| 0.33 15 8 |Nacrite-2M2
15|44-1496| 20.49| 0.33 4 62 | low-carnegieite
16(42-1335 7.91| 0.33 2| -117|Baileychlore-1MIb
17|16-0606| 23.38| 0.33 10 =14 |Nacrite-2M2
18(13-0534 5.92| 0.33 5 —-22 |Hematite, syn | *
19/11-0386 6.89| 0.33 2| -122|Lizardite-1T, aluminian, syn
20|31-0782| 11.46| 0.33 3| -145|Lizardite-6(3)T, aluminian
21|38-0758 9.64| 0.32 2 -46 |Aluminum Hydride
22(13-0002| 16.80| 0.32 2 62 |Nacrite
23|129-1410| 10.52| 0.31 1 -47 (Chantalite
24|22-1163| 12.87| 0.31 10 -3 |[Clinochrysotile, syn *
25|45-1451 9.31( 0.29 3 <24 (Diaoyudaoite
26|39-0050 8.94| 0.29 2 ~76 |Potassium Aluminum Oxide P
o ———— tm————— Fm——— Fom——— tm——— to— e +=+




>:\APD\USER\PCC\PCC~ME-3.IDN 17-Dec-1996 17:30

\nalyzed DI file
jample identification: PCC-M EUGENIA-3

'"irst database used

C: \APD\USER\PCC\PCC-ME-3.DI

C:\IDENT\IDENTDB

econd database used : C:\IDENT\EXAMPLDB

lestrictions file MEGB.RES
lesults:
e S tm————— Fm——— Fm——— Fm———— tm +—+
Card Id| Match|Rel m|I [%]|Displ|Formula
ScCore|score [ m]
R e et Tt ST S to——— Fe——— B +-+
1/33-1161| 19.18| 0.77 58 =-79]81i02
2105-0490| 18.73| 0.75 28 -51(51i02 *
3(14-0164| 25.45| 0.38 1 -104|A125i205 (0OH) 4
4(16-0606| 25.00| 0.35 5( =122 Al12Si205(0OH) 4
5(33-0018| 20.19| 0.43 2 -23|A1(OH) 3
6(34-0170| 24.13| 0.34 3 =97 AlZSi205(OH)4
7|107-0324| 17.63| 0.44 11 -14 |A1(OH)3 *
8(29-0041| 17.33| 0.44 8 12 |Al1(OH)3
9|45-1446| 25.56| 0.30 1| =-59|Ca2(Al,Fe)3(5i207) (Sio4) (
10(20-0452( 21.24| 0.35 4 -37|CaAl2Si208!4H20
11114-0344) 19.79| 0.34 1| -125 FeAl2Si0O5 (OH) 2
12|134-0189| 21.48| 0.31 1 -39|Mg25i04
13(44-1496( 19.98| 0.32 1 -24|NaAlsio4
14113-0002| 18.39| 0.35 1 -64|A125i205 (0H) 4
15(06-0221| 11.69| 0.51 5| —-104|A12Si205(0OH) 4 *
16|143-1399| 20.03| 0.29 4 73 | CaMgsi
17|10-0430| 14.74| 0.38 5( -150 Al2Si205(0OH) 4
18(29-0379( 17.58| 0.28 2 —-23|Ca6S16017 (OH) 2
19/20-1390( 15.82| 0.29 1 =29 NaCa(Mg,Fe,Mn,Al)SSiSOZZ(
20(30-0226| 12.34| 0.37 2 17 |ca2 (Al,Fe) 205
21{10-0446| 13.31| 0.34 1| -137|A12Si205(0H)4
22142~0960| 15.61| 0.28 2 -92|Ca6.67Zn20.26
23108-0206| 16.15| 0.27 1 111 |Mg2n
24 125-0843( 11.85| 0.37 2 —99 |Mg3Fe2(Si04)3
5/12-0187| 14.00| 0.31 1 25|NaAl2 (A1Si3) 010 (OH) 2
6|119-1177| 11.63| 0.36 1 -97 [NaAlO2
7(22-1163| 13.21| 0.31 8 136 Mg3Si205(OH)4 *
8125-0617| 13.34| 0.31 1 =76 |KAl111017
9131-0960| 13.34( 0.31 1 -76|K2A122034
0]30-1194| 14.38| 0.28 1 =39 |NaOH!H20
—t——————— Fm————- tm——— to——— Fo——— it L P +—+

Il
Il
Il
|
|
i




21 \APD\USER\PCC\PCC-ME-3.DI

17-Dec-1996 17:30

\nalyzed DI file :

C:\APD\USER\PCC\PCC-ME-3.DI

’ample identification: PCC-M EUGENIA-3 144
'irst database used : C:\IDENT\IDENTDB
iecond database used : C:\IDENT\EXAMPLDB
lestrictions file : MEGB.RES
lesults:
et ————— tm———— te———- F=——— te———- e e =t
Card Match|Rel m|I [%]]|Displ|Name
ident sScore|score [ m]

——tm—————— Fo————— tm———— Fm——— Fe——— e e e +=t

1|33-1161| 19.18| 0.77 58 =79 |Quartz, syn

2(05-0490( 18.73| 0.75 28 =51 (Quartz, low *
3(14-0164| 25.45| 0.38 1| -104|Kaolinite-1A

4/16-0606| 25.00| 0.35 5/ -122|Nacrite-2M2

5(33-0018| 20.19| 0.43 2 —23 |Gibbsite, syn

6134-0170| 24.13| 0.34 3 =97 |Nacrite-2M2

7107-0324| 17.63| 0.44 11 =14 [Gibbsite *
8(29-0041| 17.33| 0.44 8 12 |Gibbsite

9(45~1446| 25.56| 0.30 1 =59 | Epidote

10(20-0452| 21.24| 0.35 4 =37 |Gismondine

11/14-0344| 19.79| 0.34 1| -125|Chloritoid-a

12134-0189| 21.48| 0.31 1 -39 |Forsterite, syn

13(44-1496| 19.98| 0.32 1 -24|low-carnegieite

14113-0002| 18.39]| 0.35 1 =64 |Nacrite

15106-0221( 11.69| 0.51 5/ =104 |Kaolinite 1Md *
16(43-1399| 20.03| 0.29 4 73|Calcium Magnesium Silicon

17{10-0430| 14.74| 0.38 5( =-150|Dickite

18|29-0379| 17.58| 0.28 2 —-23 | Xonotlite

19|120-1390| 15.82| 0.29 1 -29|Winchite

20130-0226( 12.34| 0.37 2 17|Brownmillerite, syn

21(10-0446| 13.31| 0.34 1( =137 |Dickite-2M1

22142-0960( 15.61| 0.28 2 -92|Calcium Zinc

23108-0206| 16.15( 0.27 1 111 |Magnesium Zinc

24125-0843| 11.85| 0.37 2 -99|Majorite

25(12-0187| 14.00| 0.31 1 25|Paragonite-2M1

26119-1177| 11.63| 0.36 1 =97 |Sodium Aluminum Oxide

7({22-1163| 13.21| 0.31 8 136 (Clinochrysotile, syn *
8(25-0617| 13.34| 0.31 il =76 |Potassium Aluminum Oxide

9131-0960| 13.34| 0.31 il =76 |Potassium Aluminum Oxide

0]130-1194| 14.38| 0.28 1 =39 |Sodium Hydroxide Hydrate

e e Fo————— Fe——— Fom——— to——— Fe e e e et




145

* %% %+ ABORATORTO DE CARACTERIZAGCAO TECNOLOGICA - ESCOIA POLITECNICA DA USP**#wx

JOB. 689 of 22-Nov-96 Today 22-Nov-96

PW 2400

Sample ident BRANCO CP1/TOPO

Further info = PG- Civil Wz

Calculated as : Oxides -

X-ray path Vacuum Film type = No supporting film
KnownConc = 0 %

Rest = 0 % it

Dil/Sample = 0.100 WAX

Viewed Mass = 18000.00 mg

< means that the concentration is < 10 ppm

<2e means wt$ < 2 StdErr. The + in Z+El means involved in Sum=100%
Z wt® StdErr Z wt% StdErr Z wt% StdErr
SumBe..FF 0 0.075  2%4Cu0 0.020 0.002 51 Sb203 <
11+Na20 0.15 0.01 30+Zn0 0.031 0.003 52 TeQ2 <
12+Mg0 < 31+Ga203 0.012 0.002 531 <2e 0.004
134+A1203 54.2 0.2 32 Ge02 < 55 Cs20 <2e 0.005
14+8i02  30.7 0.2 33 As203 <2e 0.006  56+Bal <2e 0.007
15+P205 0.093 0.007 34 SeO2 < SumLa..Lu 0.048 0.057
16+S 0.20 0.01 354Br 0.0014 0.0006 72 HfO2 <2e 0.004
16+S03 0.15 0.05 37 Rb20 < 73 Ta205 <
174C1 0.079 0.006 38 SrO < 74 WO3 <
18 Ar < 39+Y203 0.0025 0.0008 75 Re207 <
19+K20 0.20 0.01 40+72r02 0.075 0.006 76 0sO4 <2e 0.003
20+Ca0 0.111 0.009 41+Nb205 0.006 0.001 77 Iro2 <
21 Sc203 <2e 0.002 42 MoO3 < 78 PtO2 <
22+Ti02 2.10 0.07 44 Ru0O4 < 79 Au <2e 0.002
23+V205 0.087 0.007 45 Rh < 80 Hg <
24+Cr203 0.032 0.003 46 pdO < 81 T1203 <
25+MnO 0.103 0.008 47+8g20 0.003 0.002 82 PO <
26+Fe203 11.5 0.2 48 CdO < 83 B1203 <2e 0.002
27+Co304 0.008 0.002 49%+In203 <2e 0.002 90 ThO2 e 0.004
28+NiO 0.078 0.006 50 Sn02 < 92 U308 <
=— Light Elements =—— Noble Elements Lanthanides
4 BeO 44 Ru0O4 < 57+La203 0.016 0.003
5 B203 45 Rh < 58 Ce02 <2e 0.007
6 CO2 46 PdO < 59 Pr60ll <2e 0.008
7N 4742920 0.003 0.002 60 Nd203 <2e 0.004
8 O 75 Re207 < 62 Sm203 <
9 F < 76 0s0O4 <2e 0.003 63 Eu203 <
77 IrO2 < 64 Gd203 <
78 PtO2 < 65+Tb407 <
79 Au <2e 0.002 66 Dy203 <
67 Ho203 <
68+Er203  0.019 0.004
69 Tm203 <
70 Yb203 <
71 Lu203 <
Sum Conc's before nommalisation to 100% : 39.5 %
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* %% * ¥ ABORATORTO DE CARACTERIZACAO TECNOLOGICA - ESCOLA POLITECNTCA DA USP#*#k

JOB. 687 of 22-Nov-96 Today 22-Nov-96
PW 2400

Sample ident = CP21/TOPO ED6

Further info = PG~ Civil

Calculated as : Oxides

X-ray path = Vacuwum Film type = No supporting film

KnownConc = 0 %

Rest = 0 %

Dil/Sample = 0.100 WAX

18000.00 mg
< means that the concentration is < 10 ppm
<2e means wt% < 2 StdErr. The + in Z+El means involved in Sum=100%

Viewed Mass

Z wt$ StdErr Z wt$ StdErr Z wt$% StdErr
SumBe..F O 0.036 29 Cuo <2e 0.001 51 sb203 <
11 Na20 < 30+Zn0 0.021 0.002 52 TeO2 <
124+MgO < 31+Ga203 0.007 0.001  53+I <2e 0.004
13+A1203 47.1 0.2 32 Ge02 < 55+Cs20 <2e 0.005
1448102  36.6 0.2 33 As203 < 56+Ba0 0.017 0.007
15+P205 0.067 0.006 34 Se02 < Sumla..lu 0.043 0.049
16+4S 0.073 0.006 35+Br 0.0014 0.0005 72 HfO2 <
16+803 0.038 0.017 37 Rb20 < 73 Ta205 <
17 C1 < 38+Sr0O <2e 0.0008 74 WO3 <
18 Ar < 39+Y203 0.0034 0.0008 75 Re207 <
19+K20 0.17 0.01 40+ZrQ2 0.088 0.007 76 0sO4 <
20+Ca0 0.086 0.007 41+Nb205 0.006 0.001 77 IrO2 <
21+4Sc203 0.003 0.001 42 MoO3 < 78 PtO2 <
22+Ti02 2.24 0.07 44 RuO4 < 79 Au <2e 0.001
23+V205 0.091 0.007 45 Rh < 80 Hg <
24+Cr203 0.022 0.002 46 PO < 81 T1203 <
25+MnO 0.027 0.002 47 Ag20 <2e 0.002 82 PbO <
26+Fe203 13.3 0.2 48 CdO < 83 Bi203 <
27+Co304 0.008 0.002 49 In203 < 90 ThO2 <2e 0.003
28 NiO < 50 SnO2 < 92 U308 <
Light Elements =— Noble Elements Lanthanides =——=
4 BeO 44 Ru0O4 < 57+La203 0.012 0.002
5 B203 45 Rh < 58 Ce02 <2e 0.005
6 CO2 46 PdO < 58 Pr601l <
7N 47 Ag20 <2e 0.002 60 Nd203 <
8 O 75 Re207 < 62 Sm203 <
9 F < 76 0sO4 < 63 Eu203 <
77 1rO2 < 64 Gd203 <
78 PtO2 < ©65+Th407 <2e 0.007
79 Au <2e 0.001 66 Dy203 <
67 Ho203 <
©68+Er203  0.004 0.004
69 Tm203 <
70 Yb203 <
71 Lu203 <

Sum Conc's before normalisation to 100% : 71.9 %
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**** ¥ ABORATORTO DE CARACTERIZACAO TECNOLOGICA - ESCOLA POLITECNICA DA USDH*##%

JOB. 688 of 22-Nov-96 Today 22-Nov-96
PW 2400

Sample ident = CP21/C2 ED6

Further info = PG~ Civil

Calculated as : Oxides

X-ray path = Vacuum Film type = No supporting film

KnownConc = 0 %

Rest = 0 %

Dil/Sample = 0.100 WaX

Viewed Mass = 18000.00 mg

< means that the concentration is < 10 ppm
<Ze means wt% < 2 StdErr. The + in Z+El means involved in Sum=100%

Z wt® StdErr z wt$ StdErr Z wt$ StdErr
SumBe..F 0 0.044 29 Cuo < 51 Sb203 <
11 Na20 < 30+Zn0 0.018 0.002 52 Te0O2 <
12+Mg0 < 314Ga203  0.008 0.001 531 <
13+A1203 47.5 0.2 32 Ge02 <2e 0.0010 55 Cs20 <2e 0.005
14+8i02  36.4 0.2 33 As203 < 56+Ba0 <2e 0.007
15+P205 0.068 0.006 34 Se02 < SunLa..lm 0.048  0.048
16+8 0.074 0.006 35+Br 0.0018 0.0005 72 HfO2 <2e 0.003
16+S03 0.041 0.018 37 Rb20 < 73 Ta205 <
17 C1 < 38 Sr0 < 74 WO3 <
18 Ar < 39+Y203 0.0034 0.0008 75 Re207 <
19+K20 0.16 0.01 40+Zr02 0.091 0.007 76 0s04 <
20+Ca0 0.083 0.007 414Nb205 0.005 0.001 77 IrO2 <
214Sc203  0.003 0.001  42+MoO3 0.004 0.002 78 PtO2 <
224+Ti02 2.21 0.07 44 RuO4 <2e 0.002 79 Au <2e 0.001
23+V205 0.095 0.008 45 Rh < 80 Hg <
24+Cr203  0.019 0.002 46 PdO < 81 T1203 <
25+Mn0O 0.01% 0.002 47 Ag20 <2e 0.001 82 PbO <
26+Fe203 13.2 0.2 48 Cdo < 83 Bi203 <
274Co304 0.008 0.002 49 In203 < 90 ThO2 <2e 0.003
28 NiO < 50 SnO2 < = 92 U308 <
=== Light Elements == Noble Elements Lanthanides
4 BeO 44 RuO4 <2e 0.002 57+La203 0.012 0.002
5 B203 45 Rh < 58 Ce02 <2e 0.005
6 CO2 46 PdO < 59 Pr60ll <2e 0.006
7N 47 Ag20 <2e 0.001 60 Nd203 <2e 0.003
8 O 75 Re207 < 62 Sm203 <
9 F < 76 0s0O4 < 63 Eu203 <
77 Ir02 < 64 Gd203 <
78 PtO2 < ©5+Tb407 <
79 Au <2e 0.001 66 Dy203 <
67 Ho203 <
68+Er203  0.029 0.004
69 Tm203 <
70 Yb203 <
71 Lu203 <

Sum Conc's before nomalisation to 100% - 72.5 %
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** %X ABORATORIO DE CARACTERIZACAD TECNOLOGICA - ESCOLA POLITECNICA DA USP**#

JOB.686 of 22-Nov-96 Today 22-Nov-96
PW 2400
Sample ident = CP20-Cl
Further info = PG~ Civil
Calculated as : Oxides
X-ray path = Vacuum Film type = No supporting film
KnownConc = 0 %
Rest = 0 %
Dil/Sample = 0.100 WaAX
Viewed Mass = 18000.00 mg
< means that the concentration is < 10 ppm

<De means wt% < 2 StdErr. The + in Z+El means involved in Sum=100%

p/ wt$ StdErr Z wt$ StdErr Z wt StdErr
SumBe..F 0 0.048 29 CuO <2e 0.001 51 8b203 <
11 Na20 < 30+Zn0 0.013 0.001 52 Te02 <
12+Mgo < 31+Ga203 0.007 0.001  53+I <2e 0.004
13+A1203 46.9 0.2 32 Ge02 < 55+Cs20 <2e 0.005
14+8i02  36.3 0.2 33 As203 <2e 0.006  56+Ba0 0.016 0.008
15+P205 0.077 0.006 34 Se02 < Sumla..Lu 0.049  0.049
1648 0.22 0.02 35+Br 0.0017 0.0005 72 HfO2 <
16+803 0.11 0.05 37 Rb20 < 73 Ta205 <
17 c1 < 38 sSro < 74 WO3 <
18 Ar < 39+Y203 0.0030 0.0008 75 Re207 <
194+K20 0.17 0.01 40+2r02 0.091 0.007 76 0s0O4 <
20+Ca0 0.049 0.004 41+Nb205 0.005 0.001 77 IxO2 <
21 Sc203 0.002 0.001 42 MoO3 < 78 PtO2 <
22+4Ti02 2.24 0.07 44 RuO4 < 79 Au <
23+V205 0.096¢ 0.008 45 Rh < 80 Hg <
24+Cr203 0.021 0.002 46 PdO < 81 T1203 <
25+MnO 0.022 0.002 47+Ag20 0.003 0.002 82 PO <
26+Fe203 13.6 0.2 48 CdO < 83 Bi203 <
27+Co304 0.012 0.002 49 In203 < 90 ThO2 <
28 NiO < 50 SnO2 < 92 U308 <
= Light Elements =—— Noble Elements Lanthanides =———=
4 BeO 44 RuO4 < 57+La203 0.013 0.002
5 B203 45 Rh < 58 Ce02 <2e 0.005
6 CO2 46 PO < 59 Pré0ll <2e 0.006
7N 47+Ag20 0.003 0.002 60 Nd203 <
8 O 75 Re207 < 62 Sm203 <
S F < 76 0s04 < 63 Eu203 <2e 0.003
77 IrO2 < 64 Gd203 <
78 PtO2 < 65+Tb407 <2e 0.007
79 Au < 66 Dy203 <
67 Ho203 <
68+Er203 0.005 0.004
69 Tm203 <
70 Yb203 <
71 Lu203 <

Sum Conc's before normalisation to 100% : 71.2 %
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* %% **ABORATORTO DE CARACTERIZACAO TECNOLOGICA - ESCOLA POLITECNICA DA USPr*#k

JOB. 685 of 22-Nov-96 Today 22-Nov-96
PW 2400

Sample ident = CP20-C2

Further info = PG- Civil

Calculated as : Oxides

X-ray path = Vacuum Film type = No supporting film

KnownConc = 0 %

Rest = 0 %

Dil/Sample = (0.100 WAX

Viewed Mass = 18000.00 mg

< means that the concentration is < 10 ppm
<2e means wt$ < 2 StdErr. The + in Z+El means involved in Sum=100%

Z wts StdErr Z wt$ StdErr Z wt$ StdErr
SumBe..F 0 0.043 29 CuO <2e 0.001 51 Sb203 <
11 Na20 < 30+zn0 0.0087 0.0010 52 TeO2 <
12+MgO < 31+Ga203 0.008 0.001 53 I <2e 0.004
13+A1203 47.7 0.2 32 Ge02 < 55 Cs20 <2e 0.006
14+si02  35.7 0.2 33 As203 < 56+Ba0 <2e 0.008
15+P205 0.075 0.006 34 SeQ2 < Sumla..Lu 0.047 0.049
16+S 0.075 0.006 35+Br 0.0019 0.0005 72 HfO2 <
16+S03 <2e 0.018 37 Rb20 < 73 Ta205 <
17 C1 < 384Sr0 <2e 0.0008 74 WO3 <
18 Ar < 39+Y203 0.0039 0.0008 75 Re207 <
194K20 0.16 0.01 40+Zr02 0.090 0.007 76 0sO4 <
20+Ca0 0.113 0.009 41+Nb205 0.005 0.001 77 IrxO2 <
21+Sc203 0.003 0.001 42 MoO3 < 78 P02 <
22+Ti02 2.29 0.07 44 Ru0O4 < 79 Au <
23+V205 0.104 0.008 45 Rh < 80 Hg <
24+Cr203 0.022 0.002 46 PdO < 81 T1203 <
25+MnO 0.021 0.002 47 Ag20 < 82 PbO <
26+Fe203 13.5 0.2 48 Cdo < 83 Bi203 <
27+Co304 0.012 0.002 49 In203 <2e 0.002 S0 ThO2 <2e 0.003
28 NiO < 50 SnO2 < 92 U308 <
=— Light Elements Noble Elements Lanthanides =——=
4 BeO 44 RuO4 < 57+La203 0.012 0.002
5 B203 45 Rh < 58 Ce02 <2e 0.006
6 CO2 46 PAO < 59 Pre0ll <
7N 47 RAg20 < 60 Nd203 <
80 75 Re207 < 62 Sm203 <2e 0.003
9F < 76 0s04 < 63 Eu203 <
77 Iro2 < 64 G203 <
78 PtO2 < ©65+Th407 <2e 0.007
79 Bu < 66 Dy203 <
67 Ho203 <
68+Er203 0.025 (0.004
69+Tm203 <
70 Y203 <
71 Lu203 <

Sum Conc's before normmalisation to 100% : 71.2 %



Tabela-resumo dos resultados dos ensaios de fluorescéncia de raios-X

Oxidos Solo natural CP20-C1 CP20-C2
Teor (%) | Erro-padrdo | Teor (%) Erro-padrdo | Teor (%) Erro-padrio
Be...F 0 0,075 0 0,048 0 0,043
NayO 0,15 0,01
Alr0O3 54,2 0,2 46,9 0,2 47,7 0,2
SiO7 30,7 0,2 36,3 0,2 35,7 0,2
P205 0,093 0,007 0,077 0,006 0,075 0,006
S 0,20 0,01 0,22 0,02 0,075 0,006
SO3 0,15 0,05 0,11 0,05 <2e 0,018
Cl 0,079 0,006
K20 0,20 0,01 0,17 0,01 0,16 0,01
Ca0O 0,111 0,009 0,049 0,004 0,113 0,009
Scp03 <2e 0,002 0,002 0,001 0,003 0,001
TiOp 2,10 0,07 2,24 0,07 2,29 0,07
V205 0,087 0,007 0,096 0,008 0,104 00,008
Crp03 0,032 0,003 0,021 0,002 0,022 0,002
MnO 0,103 0,008 0,022 0,002 0,021 0,002
FesO3 11,5 0,2 13,6 0.2 13,5 0,2
Co304 0,008 0,002 0,012 0,002 0,012 0,002
NiO 0,078 0,006
CuO 0,020 0,002 <2e 0,001 <2e 0,001
ZnO 0,031 0,003 0,013 0,001 0,0087 0,0010
Gap03 0,012 0,002 0,007 0,001 0,008 0,001
Asp03 <2e 0,006 <2e 0,006
Br 0,0014 0,0006 0,0017 0,0005 0,0019 0,0005
SrO <2e 0,0008
Y203 0,0025 0,0008 0,0030 0,0008 0,0039 0,0008
ZrOp 0,075 0,006 0,091 0,007 0,090 0,007
Nb2O35 0,006 0,001 0,005 0,001 0,005 0,001
Agr0 0,003 0,002 0,003 0,002
Inp03 <2e 0,002 <2e 0,002
1 <2e 0,004 <2e 0,004 <2e 0,004
Cso0O <2e 0,005 <2e 0,005 <2e 0,006
BaO <2e 0,007 0,016 0,008 <2e 0,008
LapO3 0,016 0,003 0,013 0,002 0,012 0,002
CeO7 <2e 0,007 <2e 0,005 <2e 0,006
PrgO1} <2e 0,008 <2e 0,006
NdpO3 <2e 0,004
Smo03 <2e 0,003
Euy03 <2e 0,003
Tbg0O7 <2e 0,007 <2e 0,007
Erp03 0,019 0,004 0,005 0,004 0,025 0,004
La..Lu 0,048 0,057 0,049 0,049 0,047 0,049
HfO» <2e 0,004
0s04 <2e 0,003
Au <2e 0,002
BizO3 <2e 0,002
ThO7 <2e 0,004 <2e 0,003

(*) Teor: porcentatem em massa do 6xido em relagao a massa total da amostra

(**) Lacuna ou auséncia na tabela: teor menor do que 10 ppm
(***) <2e: teor menor do que 2 vezes o erro-padrio
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Oxidos Branco CP21-C1 CP21-C2
Teor (%) | Erro-padrdo | Teor (%) [Erro-padrdo | Teor (%) | Erro-padrio
Be..F 0 0,075 0 0,036 0 0,044
NapO 0,15 0,01
AlhO3 54,2 0,2 47,1 0,2 47,5 0,2
SiOp 30,7 0,2 36,6 0,2 36,4 0,2
P205 0,093 0,007 0,067 0,006 0,068 0,006
S 0,20 0,01 0,073 0,006 0,074 0,006
SO3 0,15 0,05 0,038 0,017 0,041 0,018
Cl 0,079 0,006
K20 0,20 0,01 0,17 0,01 0,16 0,01
CaO 0,111 0,009 0,086 0,007 0,083 0,007
Scp03 <2e 0,002 0,003 0,001 0,003 0,001
TiOp 2,10 0,07 2,24 0,07 2,21 0,07
V205 0,087 0,007 0,091 0,007 0,095 0,008
Crp03 0,032 0,003 0,022 0,002 0,019 0,002
MnO 0,103 0,008 0,027 0,002 0,019 0,002
Fex03 11,5 0,2 13,3 0,2 13,2 0,2
Co304 0,008 0,002 0,008 0,002 0,008 0,002
NiO 0,078 0,006
CuO 0,020 0,002 <2e 0,001
ZnO 0,031 0,003 0,021 0,002 0,019 0,002
Gap03 0,012 0,002 0,007 0,001 0,008 0,001
Gep03 <2e 0,0010
As203 <2e 0,006
Br 0,0014 0,0006 0,0014 0,0005 0,0018 0,0005
SrO <2e 0,0008
Y203 0,0025 0,0008 0,0034 0,0008 0,0034 0,0008
Z10y 0,075 0,006 0,088 0,007 0,091 0,007
NboO5 0,006 0,001 0,006 0,001 0,005 0,001
MoO3 0,004 0,002
RuOy4 <2e 0,002
Ago0 0,003 0,002 <2 0,002 <2e 0,001
Inp03 <2e 0,002
I <2e 0,004 <2e 0,004
Csp0 <2e 0,005 <2e 0,005 <2e 0,005
BaO <2e 0,007 0,017 0,007 <2e 0,007
La..Lu 0,048 0,057 0,043 0,049 0,048 0,048
LapO3 0,016 0,003 0,012 0,002 0,012 0,002
CeO9p <2e 0,007 <2e 0,005 <2e 0,005
PrgO11 <2e 0,008 <2e 0,006
Ndp03 <2e 0,004 <2e 0,003
Tb407 <2e 0,007
Erp03 0,0019 0,004 0,004 0,004 0,029 0,004
HfO, <2e 0,004 <2e 0,003
0s0, e 0,003
Au <2e 0,002 <2e 0,001 <2e 0,001
Bip0O3 <Ze 0,002
ThOp <2e 0,004 <2e 0,003 <2e 0,003

(*) Teor: porcentatem em massa do oxido em relagio a massa total da amostra
(**) Lacuna ou auséncia na tabela: teor menor do que 10 ppm
(***) <2e: teor menor do que 2 vezes o erro-padrio
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