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Analysis of Ethylene/Octene-1 Copolymer by FT-IR/Raman

Takehiko URAMOTO, Chikako SEKI, Kenji KATAOKA, Masaaki ARIME
Central Customs Laboratory, Ministry of Finance
531 lwase, Matsudo-shi, Chiba-ken, 271-0076 Japan

The Octene  content in Ethylene/octene  copolymer was determined by FT-IR and FT-Raman
methods.

The two peaks at 1466cm (& CHz2)and 1377 cm (0 CH_s)in IR spectra were selected as characteristic
peaks for quantitative analysis. The relationship between the absorbance ratio(1377cm 1466cm ) and
octene-1 units in LLDPE, too. In Raman spectra, the two peaks at 2852cm (v CH2) and 2960cm (v
CHs) were selected, then the calibration curve by this method was fine.
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Table.1 Content of octene-1 in samples determined by 13C NMR
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Infrared spectrum of sample.
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Table.2 Analytical results of absorbance ratio( 1377cm 1466cm )in IR spectra.
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Fig.2 Relationship between absorbance ratio and content of octene-1.
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Fig.3 Raman Spectrum of Sample No.



44

.00 3
0.85
0.90
0 85
s
0.15] o]
ot E 1000 @ SamplelV (14.5%)
] ssé o0 @ Samplelll (12.2%)
653w
060 ] @ Samplell (8.3%)
2 s @Sample I (5.4%)
g 093 w0
2 o] e ®HDPE
g 0.45° 0
0 %03
0.353
0.0
0.25—?
0.203
0.153
0 103
U
32-00 3150 3100 3080 3000 2650 2600 2850 2800 7750 2100 2650
Raman Shift (ca-1)
Fig.4 Raman Spectra of Samples
o3
P
x
73
53
x
33
23 Raman spectrum
0
s
S
o
] 2960cm-! )
2] \ Self-deconvolution spectrum
2]
]
4
]
3200 3150 3050 3000 2950 2900 2850 2800 250 7700 2850

Raman Shift (cm-1)

Fig.5 Self-deconvolution spectrum of sample.



37 1998
T
1184
: :E ’ 2852em™’
- |
::t |:I I
= I
B I| ||
T T
E T |I 'I
¢-||- /
gt '| Base line: 2300em™'
- f | 3300cm ™"
X
¥ |
(] |
0.8 2960cm™ )I \
s} l _.__,,1'1 LA N I
'I'I. 3 ' —
1w nam = 16 =" P mx ™ = i a0 =
R S (1]
Fig.6 Raman Spectrum of sample.
Table.3 Analytical results of Raman intensity ratio 2960cm 2852cm
HDPE |Sample I | Sample II | Sample Il | SampleIV
(octene—1 wit%)| (O%) (5.4%) (8.3%) (12.2%) | (14.5%)
1 0.0552] 0.0696f 00789] 0.0855] 0.0838
2 0.0546 0.0688| 0.0780f 0.0892 0.0918
3 0.0557 0.0680 0.0772 0.0863 0.0922
4 0.0579 0.0699 0.0784 0.0870 0.0924
5 0.0565 0.0688 0.0778 0.0853 0.0920
Ave. 0.0560 0.0690 0.0781 0.0867 0.0924
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Fig.7 Relationship between Raman intensity ratio and content of octene 1.
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