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Thermogravimetry is a technique
in which the mass of the sample is
monitored against time or tempera-
ture while the temperature of the
sample, in a specified atmosphere,
is programmed.

This technique serves the deter-
mination of material compositions. It

From the combination of TG and
DTA or HDSC one receives a broad
range of information, such as:

TG:

* Mass change

* Absolute sample temperature

» Temperature difference (sample /
reference)

HDSC:

» Enthalpy, melting energy
+ Specific heat

+ Glass point

« Crystallinity

 Reaction enthalpy

» Thermal stability

+ Oxidation stability

» Aging

* Purity

» Phase transformation

+ Solidus / Liquidus - relationship
* Eutecticum

» Polymorphism

» Product identification




Features -Software: TG - Features:

+ Program capable of text editing » Mass change as % and mg
+ Data security in case of power + Rate Controlled Mass Loss
failure * Evaluation of mass loss
» Thermocouple break protection * Residue mass evaluation
+ Repetition measurements with
minimum parameter input HDSC - Features:
+ Evaluation of current measure
ment « Glass transition temperature

+ Curve comparison up to 32 curves « Curve subtraction
+ Storage and export of evaluations  + Complex peak evaluation

+ Export and import of data ASCII + Multipoint calibration for sample

+ Data export to MS Excel temperature

+ Multi-methods analysis (DSC TG, - Multipoint calibration for change of
TMA, DIL, etc.) enthalpy

+ Zoom function + Cp calibration for heat flow

+ 1 and 2 derivation - Signal-steered measuring proce

* Programmable gas control dures

- Statistical evaluation package
* Free scaling

Linseis Data Evaluation — [ G:/Horst/Kaolin/NONAME.CFG]
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Unique features:
Measurement system:

The Linseis L81 Thermo balances
can be ordered as horizontal, verti-




Sample holders:
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STA Platinum Series

Horizontal

Temperature Type Element Atmosphere TC-Type
-150 — 500°C  L81/220 LN2 inert, oxid., red., vac. K

RT — 1000°C  L81/264 Kanthal inert, oxid., red., vac. K
Vertical

Temperature Type Element Atmosphere TC-Type
RT —1000°C  L81/220 Kanthal inert, oxid., red., vac. K

RT — 1400°C  L81/230 Kanthal inert, oxid., red., vac. S

RT - 1600°C  L81/240 SiC inert, oxid., red., vac. S

RT — 1750°C  L81/250* Pyrox inert, oxid., red., vac. B

RT — 2400°C L81/270* Tungsten inert, red., vac. C and/or Pyrometer

(* only for L81 —1)




10

15

20

25

30

35

dM-rel [%]

a0

dM-rel [%]
N

10

]

dM-rel

I EE R E R R RN R RN

Time [min]
- o 5 10 15 20 25 30 35 40 a5 50 55 60 65 70 75 80 85 920 95
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
28
4 @ —=""N\"""""" ——— Mass change
* ! KT 7 E 2
I
30 |
dM-rel[Ca-Ox-1] | Maes onange E2
25 -
_____ 22
20 :
| 979.8°C -61.0% [ 20
15 |
I | E18 =
= 10 I Mass change ~
= I -30.05% II 16 7
= | w
T 5 \ ! E1a @
s 13 < ==\  J/\——==— —-= -
EE [ ¥
g I I Ew §
o 54 lon Current_18[Ca-Ox] I | 5
DTA Signal[Ca-Ox-1] I E 10 2
-10 o
=
154
lon Current_28[Ca-Ox] Ee
20
Ea
-25 4 2
lon Current_44[Ca-Ox] E
303 .
L R L R R S AR B AR B AR SR SRR AR LA LAY SRR AR AR AR
5 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000
Temperature (smoothed) [°C]
= 0.04
Mass change
04 =g oe e 002
152 Mass change =
-0.17% .00
102 = 0,02
Mass change
e I 2 W AN S _ .83% =--0.04
0- ! - -0.06
5= ! =--0.08
ELE =010 _,
[ 0.12 £
5. =012 E
E ° ! 0.14 2
2 20 DTA Signal [B_10-1] : 0 o
525 H =016 §
o =--0.18
%03 : g
§ ! = .0.20 3
-40 = 1 =--0.22 %
45 3 I =--0.24
! = .0.26
-50 = I
o | =028
! =030
602 I
1 =--0.32
65 | dM-rel[B_10-1] - 034
70 = -0.36
T T T T T T T T T T T T T T T T T T T T T
O 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000 1050
Temperature (smoothed) [C]
3.0 Mass change DTA Signal smoothed [CUSO-1]
PYE e 14.08%
. 0.0
1.0
0.0 1.0
1.0
2.0 20
3.0
= Mass change =
EEE -14.30% 30 =
T 503 g
H 6.0 a0 =
£ el E
8 Fso §
T 8.0 3
2 3
& 9.0- Feo X
2 3
E -10.0= Mass change
1.0 7.25% E 7o
-12.0=
a4 |l T 0 ' F8o
-14.0=
dM-rel[CUSO-1] ! Eoo
15,0 !
I
1607 100
-17.0=

T T T T T T T T T T T T T T T T T T T T T T T T T T T
30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300
Temperature (smoothed) [°C]




0] a5
AM-rel[GIPS1B1] DTA Signal [GIPS1B1]
23 a0
FERREE
B
1% 204
H 5
£ 25 s
- “qg =
£ § 20 z
3 0437 H
2 H 3
H 2 154 =
248 DTA Signal(1.Deriv,) [GIPS1B1] E
< &
a 104 7]
RTE 235.3°C -2.48,V/°C =
5] &
16
199.5°C -0.28,V/°C
R 2100°C -15.8%
0] 368.0°C -20.9%\
10
22 -
T T T T T T T T T T T T T T T T T T o0
0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400
Temperature (smoothed) [°C]
1000~
Mass change -9.27% - 5.0
950 0] ——
=45
900 o
850 Temperature [Rubber 2] i
=35
s0q 04 =T —————
Dehydration =30
750 Mass change 25
15 -35.99% = 2
700 DTA Signal[Rubber 2] = L0
650 20 =15 O
S 600 3
= EE RO =10 2
2 = =05 =
500 T .30 5
' g 30 =00 §
g w033 05 =
5 35 Burn out of organic parts = E
8 4002 ganie P =0 &
350 = Mass change 4
7 14.33% =15 2
300 - =20 2
%4 %3 /S At ! 25
2003 50 ! = 3.0
150 Release of volatile parts : - e
100 55 |
dM-rel[Rubber 2] = 4.0
50 |
-60-] =45
0= Atmosphere: N2 Atmosphere: 02 .
LS Y A L L L R Ly L AR NI AR RARRI AR AL AR AR LA R L LA EERRI AR IEAAI
0 3 5 8 10 13 15 18 20 23 25 28 30 33 35 38 40 43 45 48 50 53 55 58 60 63
Time  [min]
Mass ch Fre
[E qd ——_ lass change
6 e @ ——-27.08%
EE = N Foo
103 PR Mass change
1. DTA-Signal (smoothed) [Asp-1 E-1.0
153 B el ion gnal ( ) [Asp-1]
o3 B
203 I Mass change F-20
23 23V -50.85%
g o
30]Z 4 Fao £
3 zZ
~ 3532 ] e
2 'g‘ F-a.0
I g ]
$ 4543 10 Fs0 &
5035 5
@ 12 60 @
554 & Feo 2
08 13 8
16 E-70
65 dM-rel[Asp-1]
703 18 80
Mass change
754 20 142.6°C 1820V -3.44%
Melting E oo
80 224 T e——— e e |
R B F-100

T T T T T T T T T T T T T T T T T T T T T T T T T T
20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520
Temperaturs (smoothed) [*C]




[IN 5 E S

LINSEIS GmbH

Vielitzerstr. 43

95100 Selb

Germany

Tel.: (+49) 9287—880 - O
Fax: (+49) 9287-70488
E-mail:info@linseis.de

LINSEIS Inc.

20 Washington Road
P.O.Box 666
Princeton-Jct. NJ 08550
Tel.: (609) 799-6282
Fax: (609) 799—7739
E-mail: info@linseis.com

Products: DIL, TG, STA, DSC, HDSC, DTA, TMA, MS/FTIR

Services: Service Lab, Calibration Service

www.linseis.com




