20 140

Tablel
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P.E resin sample

Polymerization r
method

Sampl e

Maker

High pressure

Sumikathen F—70

Sumitomo kagaku

process High pressure P.E u.c.C
” L.C.I.
Medium pressure | Marlex 2 Phiilips Petroleum Co,
process Marlex 15 ”
Marlex 50 ”
Low pressure Heizex 1300T Mitsui Sekiyn kagaku
process Heizex 7500 ”

Ziegler polyethylene

Shell Chemical Company

8001SL

Table 2

Table 2 Conditions of DTA

Temp, range

Lange  Jochinkel*
20 140 DTA
Characterization
Currell  Robinson?
20 600 DTA
3
IRS
DTA
4
DTA
4
Table 1
PE
- 2
= 4 100 3
e 531

Heating rate
Sensitivity (DTA)
Temp. full scale
Standard Compound
Thermocouple

Sample wt,

Room temp. —140T | Room temp.—600T
5C/min 10C/min
+1004V +250uV
10mV 30 mV
a —AlLLQ,
Chromel — alumel
90~110mg

JIS K2521
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JIS
I‘l
'u‘ ...e===~= Paraffin wax
| I,"
! :
: !
s \ :
o 1
55 |
- L
Paraffin wax
(Tissuemat)
~— = Ceresin wax
. /
<1
5
_ = Micro. wax
/
DTA
10 30
40 60 80 100
Temperature (°C)
Fig.1 DTA curves of paraffin and micro waxes
Fig.1
DTA
30 35 50 Polyethylene DTA Fig.3
60 Fig.4
AC
polyethylene 1702
Fig.2  Fischer Tropsch wax DTA DTA
Fig.1 AC
130
Fig.5

Fig.6
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Sasol wax S -1
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Fig.2 DTAcurves of Fischer Tropsch waxes

..e=-—A C polyethylene 6A

!
- ;
Y |
\ : A C polyethyl
" ' g polyethylene
\—\'\\\ ! r 1702
\, "\' e \\_ l/_/,.é-/—-A C polyetylene 617
L N
’ AW
S \ \ e \!

A wax BASF

e AM wax BASF

-~ ~Hoechst wax PA520

40 60 8 100 120 140
Temperature ("C)

Fig.3 DTA curves of high pressure P.E waxes and

A C polyethylenes
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Hoechst wax PA190

..»+++ Hoechst wax PA130

AT

— e
40 60 80 100 120 140
Temperature (°C)

Fig.4 DTAcurves of low pressure P.E waxes

: ~=-PE(LCD)
Sumikasen F =70

AT

[l 1 1 1 1 1 1 1 1

40 60 80 100 120
Temperature (°C)

1
140

Fig.5 DTA-curves of high pressure P.E resins



122

~ Marlex 2
Marlex 50

=
<1
] 1 1 I 1 | Il 141 If L
40 80 80 100 120 140
Temperature (°C)
Fig.6 DTA curves of linear P.E resins — F T o
Temperature ("C)
Fig.8 DTA curves of mixtures of paraffin wax and
.. Sasol wax S 1 (Fiscber Tropsch wax)
) ; Paraffin wax SasolwaxS 1 30 (1)
Y 100 (2)
|
bi 405 DTA
Ceresin wax
A C polyethylene DTA
SV ;
—
< Sasol wax S-1
DTA
600
Hoechst wax :
7 PALD DTA Fig.7 200
- 7 DTA
e 250 500
. !
V 463 482
250 400 430
Sasol S 1
100 200 30 40 500 600 (F Swax) 460 480
Temperature (°C) A C polyethylene 617 300
465

Fig.7 DTA curves of waxes
Hoechst wax P A130 300 450
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DTA
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600
Currell
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Fig.

Temperature (°C)

DTA curves of mixtures of paraffin wax

100

and A C polyethylene 617

A C polyethylene 30
70
100

)
@
©)

120

(annealing)
Clampitt® ¢

DTA

DTA

Clampitt

Fig8 9 10 Fig.8
70 Sasol wax S 130

AT

-
~.

AN
-\_

R

— ~

123

40 60 80 100 120
Temperature ("C)

140

Fig.10 DTA curves of A C polyethylene 617 and

Sasol wax S 1(Fischer Tropsch wax)
SasolwaxS 1 0 @
30 (2
70 @3
100 (4)
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AT

1 A i ' L '
100 200 300 400 500 600
Temperature (°C)

Fig.11 DTA curves of wax mixtures.

Paraffinwax SasolS 1 7 3(1)
A Cpolyethylene SasolS 1 3 7(2)
e (4)
(377
60 (2)~~_ - \\‘
50 (1) S~ \\
4t
30 . A ‘ . , N
0 10 20 30 40 50 60

Time( min) —>

Fig.12 Crystallization curves of waxes
(1) Paraffin wax (2) Microcrystalline wax
(3)Sasolwax H 1,(4)Sasolwax S 1

DTA

Fig.9 A C Polyethlene 30

Fig.10
Fischer Tropsch wax

AC
Polyethylene wax

Fig.11 2
DTA

300

300 400

DTA
IRS GC

Fig.12 13

C polyethylene 1702
DTA

JIS K2523

Temperature (°C)

DTA

DTA

Time(min) =
Crystallization curves of waxes
(1)A C polyethylene 617
(2)A C polyethylene 1702
(3) Liquid paraffin

Fig.13
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Fig.14 Melting points and specific gravities of

waxes
o Paraffin wax

A C polyethylene
Fischel Tropsch wax
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Microcrystalline wax

High pressure P.E resin
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m Low pressure P.E wax

x Low pressure P.E resin
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Characterization of Hydrocarbon Waxes (2)
Differential Thermal Analysis of Hydrocabon Waxes

Tadao KADOSAKA, Kiyoaki TATSUKA, Shigeko ASANO* and Tokinobu KATO™
* Osaka Customs Laboratory, 4 10 3, Chikko, Minato ku, Osaka shi, Japan
** Central Customs Laboratory, Ministry of Finance, 531 Iwase, Matsudo shi, Chiba ken, Japan.

The differential thermal analysis (DTA) was applied for the characterization of various kind of hydrocarbon
waxes and several polyethylene resins. The DTA curve of the temperature range from room temperature to
140 have given the most useful information for the characterization

The corelation of melting point and specific gravity of each wax was relatively depend on its synthetic

method. Then, it can be possible to assume the sort of wax from the data of melting point and specific gravity
obtained by measuring

—Received June 30, 1973—



