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Anexo A — Calorimetria Exploratdria Diferencial (DSC)

Al — DSC formulagéo 01

044

0,24

Fluxo de Calor (W/g)

!

EXO

Primeiro Aquecimento

Tg=-64,3°C

T,=103C
AH =-1677Jig

Resfriamento

Temperatura (°C)

Segundo Aquecimento

Tg =-64,8°C

T.=146°C

.04 AH=-12 66 Jig
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A2 — DSC formulacéo 02

0.4

02=

Fluxo de Calor (W/q)

!

EXO

Primeiro Aquecimento

Tg=-64,2°C

T:=103C

a‘T’empo (?telin)
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Temperatura (°C)

Segundo Aquecimento

Tg=-655°C

=0 4 f = nE 17 )
AH =-18,05J/g AH =-10,61 Jig
100 o 100 200 100 0 =100 a 100
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A3 — DSC formulacéo 03

Fluxo de Calor (W/g)

-100 |

02+

-0 2

0.4

!

EXO

Primeiro Aquecimento

Tg=-2F¢

A4 — DSC formulacéo 04

Fluxo de Calor (W/g)
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Resfriamento Segundo Aquecimento

Temperatura (°C)

200

an

100 0 -100 Q

40 50 60
Tempo (min)

04 T
EXO (
°27 Primeiro Aquecimento Resfriamento Segundo Aquecimento
he o
‘t Tq=-23.7°C Tg=-17.9°C
0,2 -
Q
o Temperatura ("C)
-100 0 100 200 100 a -100 ] 100
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A5 — DSC formulagéo 05

EXO
e 02+
g Primeiro Aquecimento Resfriamento Segundo Aquecimento
2 :
3 Tq = -59.9°C Tg=-57,7°C
@ /
=
(=}
o
=
L -02-
gl Temperatura (°C)
-0 o 0 100 EDID 100 0 =100 Q 100
A o e o e e o e e e A B o e e e ey e e e
Q 10 20 30 40 U &0 i 80
Tempo (min)

A6 — DSC formulacgéo 06

EXO
e 0,2
g Primeiro Aquecimento Resfriamento Segundo Aquecimento
S
- Y ™ =]
3 Tg = -58.3°C Tg=-554°C
€
O o
: rd
5
o 0.2+
0,4 -
Temperatura ("C)
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A7 — DSC formulagéo 07

1 1

1 EXO
Uz 7 - - -
Primeiro Aquecimento
0~ Tg=-56,3°C

Fluxo de Calor {W/g)

Resfriamento

0 0 100 200 100 Q

Segundo Aquecimento

Tg=-39,6°C

Temperatura (°C)

-10 =100 a 100
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A8 — DSC formulacgéo 08

n4- T

EXO

02—

Primeiro Aquecimento

Tg=-55,3C

Fluxo de Calor (W/q)

Tempo (min)

Resfriamento

Segundo Aquecimento

Tg=-47,1°C

2 Ly v 0
s T1=1488°C Temperatura (°C)
AH = -6 61Jig |
100 | a 100 200 100 L] =100 a 100
e R e o L A
U] 10 20 a0 40 50 80 ™ 0
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A9 — DSC formulagéo 09

1 EXO
.. b2-
g Primeiro Aquecimento Segundo Aquecimento
o
w0
O o
o Tg=33C
o Tg=13,7°C
(=}
*
=
W .p2-
04+ T, = 147,9°C Temperatura (°C)
AH =-3,28Jig
-100 | [t} 100 200 100 Q0 -100 o 100
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A10 — DSC formulacgéo 10

04~ T

1 EXO

02= - . .
Primeiro Aquecimento

Tg = 1,58°C

Fluxo de Calor (W/g)

Segundo Aquecimento

Temperatura (°C)

100

p
Tempo (min)



All - DSC formulagéo 11

a.a-_ T

EXO

0.2 = z P .
Primeiro Aguecimento

Tg=-43,5°C

Fluxo de Calor (W/gq)

Resfriamento Segundo Aquecimento

Tg:=-14.3°C

4

Tge= 1214°C

0,2
04- =12 (P 0
sH=-8300g | Temperatura ("C)
=100 7] it 100 200 100 0 =100 o 100
Y
Q 10 20 30 40 A G0 il B0
Tempo (min)

Al12 — DSC formulagao 12

o 1

EXO

°27 Primeiro Aquecimento

Tg =-42,3°C

Fluxo de Calor (W/q)

Segundo Aquecimento

Resfriamento

Tgi=-17,3°C

/

Tge= 120,0°C
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100 a =100 u] glus]
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- & | 11 =1 T ot
0 5'C|l &0 70 ap
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Al13 — DSC formulagéo 13

Fluxo de Calor (W/g)

0.4

0,2

!

EXO

Primeiro Agquecimento

Tg=-66.9C

/

Tmr=146°C

AH; = -26,36J/g

Resfriamento

T = -24,8°C
AHy = 26,450fg

Segundo Aquecimento

Tg=-65.3°C

4

T =20.0°C
AH, = -26.7Jig

s Temperatura (°C)

-100 7 4] 100 200 100 4] -100 o 100
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0 10 20 a0 40 50 &0 70 80

Al4 — DSC formulacéo 14

Fluxo de Calor (W/g)

Tempo (min)

04 T
EXO
02 Primeiro Aquecimento Resfriamento Segundo Aquecimento
| Te = -24,8°C
AH, = 26,45/
LE Tg=-64.2°C Tg=-65,3°C
J T S920°C
AH, = -22,97Jig
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; / AH;=-2687Jig
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; | AH, = 5,26
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Al15 — DSC formulacéo 15

|

EXO

Fluxo de Calor (W/q)

-100 7 il oo
-
1

o 20

Al16 — DSC formulacao 16

4

EXO

Tg = -69,1°C

Fluxo de Calor (W/g)

02- Primeiro Aguecimento

0z Primeiro Aguecimento

Tm = 2,15°C
AH; = -17.88J/g

200

30

Resfriamento Segundo Aquecimento

Te=-31,5°C
AH, = 19,29J/g

Temperatura (°C)

100 [u} -100 i) 100
A+ttt
40 50 &0 T0 80

Tempo (min)

Resfriamento Segundo Aquecimento

T. =-30,8°C
AH, = 20,58Jig
Tg= -66,2°C

/

Tm2 = 9,63°C
AH, = -22,24.ig

04
2 Temperatura (°C)
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o 10 20 30 40 50 &0 70 -]
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Al7 — DSC formulagéo 17

Fluxo de Calor (W/g)

0.4

02

00—

|Primeiro Aquecimento

!

EXO

Resfriament Segundo Aquecimento

T.=68.2FC
08.ig

T:=1346°C
AH; =-3,72J/g
Temperatura (°C)
200 100 0 -100 o 100
=ttt +—— 4
a0 0 50 &0 70 80

Tempo (min)

A18 — DSC formulacéo 18

Fluxo de Calor (W/q)

04—

0.2

!

EXO

Primeiro Aquecimento Segundo Aquecimento

Resfriamento

Tg=-17.4°C

Temperatura (°C)
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Anexo B — Termogravimetria (TG)

Bl - TG formulacdo 01
1004 ¢

£LU

404 42°C
904
-15

80

701

504 F10

o7 .23%
50

TG (%)
DTG (%/min

401

307.35°C

30+

201

Residue:
101 p.5949%
(0.07238mag)

 2.18%
E 1 -

0 100 200 300 400 500 600 700 800 900
Temperatura EOC} universal V3.6C TA Instruments

B2 — TG formulacdo 02

1004 ¢

393.96°C

e

80+

704

601
96.67%

(%fmin )

504

TG (%)

DT

404

30 4

20+

Residue:
1.038%

(0.1323mg) L 229% -
0 100 200 300 400 500 600 700 500 900
'l'e m D'E.'ratLIrE L‘\'-‘C} Universal W3.6C TA Instruments
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B3 — TG formulacdo 03

il
1004 J 20
90
80+ 15
701
317.69°C
60- -
L o 98.30% =
0] i s
: 0
o
401 =5
30
204 u.p\ Lo
, Residue:
107 0.4443%
{(0.05548mg) ! 1.26%
D LT T T T T 13 T '_\- T ':‘ T T 'E'
0 100 200 300 400 500 00 700 800 900
Temperatura ('DC} Unitversal W3 .6C TA Instruments
B4 — TG formulagéo 04
1004 ¢ r =
361.35°C
90 1
80
=10
701
60 1 =
£ 92.08% |
() y 2 2
2 <
(]
404
30+ k
.'l _E
201
Residue:
104 0.7718%
(0.09084mg) .
3 o 1.121%
':I T T T T T = T ® T T '-L.-l
0 100 200 300 400 500 600 700 800 900

Temperatura (*C)

Unitversal V3.5C TA Instruments
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B5 — TG formulacéo 05

1004 20
383.26°C
90
80 15
701
60 B
g 97.52% 3
@ 507 £
: :
= T = |
i 300.46°C e
30+
204 \J\ -0
Residue: I
10+ 0.3258%
(0.04726mg) ., 215%
0 T T T T T T ¥ T T -5
0 100 200 300 400 500 600 700 800 a00
Temperaiura EOC} universal V3.8C TA Instruments
B6 — TG formulacéo 06
1004 1 ; =
901
388.68°C
80- 13
701
L0
60- W
£ 97 50% "
o 504 >
= ]
o3
o
40 5
30+
20 L0
__ |Residue:
1010.3801%
(0.04288mg) ! I 2.12% I
D T T T T T | ) T T ‘5
0 100 200 300 400 500 600 700 800 900
Universal W3.5C TA Instruments

Temperatura (*C)
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B7 — TG formulacdo 07

100 ¢ ] a0
90+
804 385.04°C 15
70+
60- 316.26°C [
= 97.24% £
¢ 501 ;—_
i 5
404 B
30+ l
201 Lo
Residue:;
107 D0.7753%
{0.09316mg) _.ﬁ_'l.994%
0 T T T T T T T ' T T T -5
0 100 200 300 400 500 600 700 800 900

Temperatura (*C)

B8 — TG formulacdo 08

Unitversal V3.6C TA Instruments

)

i

1004
904 371.22°C
80+ 15
70
312.80°C
604 ~10 -
g 97.67% S
R 7 5
= =
. )
40+ e
304
201 T Y -0
104 Residue:
0.7592%
(0.08486mg) - , 1.571%
C' T T T T T T T T 'E'
0 100 200 300 400 500 600 700 500 900

Temperatura (°C)

Universal V3.5C TA Instuments



B9 — TG formulacéo 09

1007 B—

* 304.58°C
B0
704

601

501

TG (%)

401
30+

20+

; Residue:
107 08124%
(0.09168mg)

332 .49°(

96.15%

15

"
G
e

3.124% |

|,

—

[:I T T ¥ L
0 100 200 300

B10 — TG formulacédo 10

400 500
Temperatura (°C)

600

700 800 900

Universal V3.6C TA Instruments

20

1001 ¢
901
50 -

309.45°C

701

60 -

504

TG (%)

401

30

204 v
Residue:
10+ 1.143%
(0.1265mg)

334.69°C

93.58%

F10

DTG (%/min)

5.277%

0 100 200 300

400 500
Temperatura (°C)

600

T T _-J_:l
T00 800 900

universal V3.5C TA Instruments
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B11 — TG formulagéo 11

100+ 12
90 H i
| 10
1 261 50°C I
& 361.59°C I
-8

704 .

r-D_ __\ s
T 94 05% 6 g
& ] 2
ll:’}' i (]

L4 E

40- :

301 5

Residue: -

o) 0.8778% -
(0.09693mg) : s

T [

i I

T 5.073%

D T T T T T T T T '2
0 100 200 300 400 500 00 700 800 900

'l'e m p eratura I:\'-‘C] Universal V3.5C TA Instruments

B12 — TG formulacéo 12

1004 ¢ e
90+ 367 82°C L 12
B0+
10
70 i
206.79°C s
607 | £
= 93.66% -
~ 5[ & &
o L
= [ 2
L o
40+ -4
304
Residue: |2
1.099%
207 (0.1294mg) i
-0
10 L
—\ £ 5.241%
D T T T T T T T '2
0 100 200 300 400 500 600 700 800 900

Te m D'E."ratura EOC] universal V3.6C TA Instruments



B13 — TG formulacdo 13

TG (%)

B14 — TG formulacdo 14

TG (%)

100 | 5
] 403 14°C
20
80
i 15
60 "
50+ AT L1 &
L &
©
(=]
40
104 297 08°C &
20 lk P
104 Residue:
0.5749%
; (0.08319mg) ] . 09351% .
0 100 200 300 400 500 600 700 800 900

Temperatura (*C)

Universal ¥3.6C TA Instruments

20
100f ]
377.85°C
904
80- 15
70-
60 B
97.69% =
50 <
£
40- 319.26°C s O
304 Jk
20_ Ly | L —E
_ Residue:
10+ 1133%
(0.1365mg) i .. 1.189%
0 T T T T T = T “i T -5
0 100 200 300 400 500 600 700 800 900

Temperatura (*C)

Universal V3.5C TA Instruments
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B15 — TG formulacdo 15

1004 ¢ o
90
360.99°C
80 15
70
60- 311.00° ™
3 98.14% -
O 507 287.70°C s
5
40 -5
30- j
204 Lo
0 Residue;
T 0.5856%
1 (0.06152mg) 1.275%
D T T T T T _‘-I lI. T -5
0 100 200 300 400 500 600 700 800 900
Temperatura (GC] Universal W3.6C TA Instruments
B16 — TG formulacdo 16
100 F— , 2
90| 378.40°C
80 15
70
324.42°C
60 18 =
= o £
5 50 294.10°C OFRTE &
L
40+ 5
301
204 - J -0
10 Residue:
1 0.9914%
(0.1352ma) \ o 1.189%
[:I ¥ T ¥ T T T T = T f T ' T '5
0 100 200 300 400 500 600 700 800 900

Temperatura (°C)

Unilversal W3.6C TA Instruments



B17 — TG formulagéo 17

1004 ¢ J 10
90+ i
L8
80- -
70 o
60 =
g 96 86% 3
o 507 Fd =
- x
40+
447 87°C [
30+
20+ ‘_i : G
104 Residue: I
D6179% 2.52%
[ , L
D |:{]-l:}gsii|2I-Iﬂlgjl T T T T _\- Ll T T _i '2
0 100 200 300 400 500 600 700 800 900
Temperatura L“'-‘C} Jniversal W3iEC TA Instruments
B18 — TG formulacéo 18
100 T e
365.17°C
90+
120
80-
L k15 _
L =
_ 60 3
TE‘ 97 16% I _1£
= 50 __1|' 2
= 321.95°C =
40+ z
i = =
304 451.77°C
20- “ i
)
104 Residue: ]
1.039% 1.80%
(0.1638mg) L . T
0 100 200 300 400 500 600 700 800 900

Temperature (*C)

Univereal V3.6C TA Instruments
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Anexo C — Fratura Fragil

C1l — Fratura fragil: a) Formulacdo 01 vista geral, b) Formulacdo 01 vista detalhada, c)

Formulagdo 02 vista geral e d) Formulacdo 02 vista detalhada.
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C2 — Fratura Fragil: a) Formulagdo 03 vista geral, b) Formulacdo 03 vista detalhada, c)

Formulacgéo 04 vista geral e d) Formulacéo 04 vista detalhada.
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C3 — Fratura Fragil: a) Formulagdo 05 vista geral, b) Formulacao 05 vista detalhada, c)

Formulacgéo 06 vista geral e d) Formulacdo 06 vista detalhada.
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C4 - Fratura Fragil: a) Formulagdo 07 vista geral, b) Formulacdo 07 vista detalhada, c)

Formulacgéo 08 vista geral e d) Formulacéo 08 vista detalhada.
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C5 — Fratura Fragil: a) Formulagdo 09 vista geral, b) Formulacao 09 vista detalhada, c)

Formulacgéo 10 vista geral e d) Formulacdo 10 vista detalhada.
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C6 — Fratura Fragil: a) Formulagdo 11 vista geral, b) Formulacdo 11 vista detalhada, c)

Formulacgéo 12 vista geral e d) Formulacéo 12 vista detalhada.
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C7 — Fratura Fragil: a) Formulagdo 13 vista geral, b) Formulacdo 13 vista detalhada, c)

Formulacgéo 14 vista geral e d) Formulacdo 14 vista detalhada.
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C8 — Fratura Fragil: a) Formulagdo 15 vista geral, b) Formulacdo 15 vista detalhada, c)

Formulacéo 16 vista geral e d) Formulacéo 16 vista detalhada.
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C9 - Fratura Fragil: a) Formulagdo 17 vista geral, b) Formulagdo 17 vista detalhada, c)

Formulacgéo 18 vista geral e d) Formulacdo 18 vista detalhada.
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