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Abstract

The conditions of Soxhlet extraction and HPLC analysis were examined for the
determination of antioxidants used for polyolefins manufacturing. The extraction with methylene
chloride in a Soxhlet apparatus for 10 hours and above provides almost complete recovery of
the additives from polyolefins. The determination of the antioxidants including BHT, Irganox
1076, Irganox 1010 and Irgafos 168 could be successfully performed by using reversed-phase
HPLC under gradient elution where the baseline separation of all four antioxidants in a single
run was possible. In addition, the antioxidants inherently contained in commercial LLDPE and
OPP films were identified and quantitatively determined.!

(Key words: polyolefins, antioxidants, analysis)

[.Ao 2

& A7) 5t

%
A T & ARAEZ

IasA EE QA
JuRoz |

o) gduA FAFATZANE Tl
o] AN ED Had 98 AfHTID
Aol Yoz Astd AFol HiLAE A

% olnel WM FART Ak’ Ivt
2RAXZATA AMEE AR
60% A=/t ZLHABA TAA AHEH

1 Corresponding author: Keun-Taik Lee, Department of Food Science, Kangnung National University, Jibyon-

dong, San 1, Kangnung-si, Kangwon-do 210-702, Korea.



Journal of KOPAST Vol.1 No.1 1995 Printed in Korea 21

3 ok? el FasAE HEA, QA,  JASHA =dAol HE AvHT Ak
2, o} 5oz REdEd Zed 58, TISUAA T¥AE AFH IH
A4 TR Hzoe awoz BHT &34 dt A4 yHe 33%zo2
7b 74 Zol ojf5e) oy Hx nE  wo] o]gPol wel EFAAA oY &
=} 4k 3} A o cﬂzﬂﬂm t}s}oq olgy AATN FE AN TAFe] H
3 oglon HIoe tEAY AL = 3 gtk

AN 7] st nRAGASA Y phosphite o] FABL Azt AT HAZHQ
AE AAMNE Tt Agee AF  FTAAFIIEL By W A7)

Mz By, TE S4%E BHAN A o @AAE
A7AA e ¥ 27 443 FARNE 4 LoMs” SFCY §
w A28 24 1%@ Qasith & o BHNL & 977 Bol

oltt? olejd H/AEY EHe AFY  Bo| oFold Kk SFEF ol&se] X7

s}

E’%XMH A4 we zazdd G 0 BORY L4 5
2t BHod go AFo olaFel my &

Table 1. The additives analyzed

Mol
Trade name Chemical name . Molecular structure
w. t.
OH
(CH;):C C(CH3);
B HT Butylated hydroxy-toluene 220
CH;
OH
(CH3):C C(CHs)3
Octadecyl-3-(3", 5 -di-t-butyl-4’ -hydro-
Irganox 1076 ey3-( . Y Y 530
xyphenyl)propionate CH,
CH;
O=C -0-— C|3H31
[ OH
CH:); C @ C(CHa)s
Tetrakis[methylene-3-(3°, 5’ -di-t-butyl-4’
Irganox 1010 akisfmethylene-3- w 1176
-hydroxyphenyl)propionate]methane CH:
CHz
. o= C——O—CHz —C
Irgafos 168 | Tris-(2, 4-di-t-butyl-phenyl)-phosphite 646 CH3)3C©- O_IP
C(CH;)3
L K
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Fig. 1. Schematic representation of specimen preparation for Soxhlet extraction
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Fig. 2.. Ultraviolet absorption of 50 ppm antioxidants solutions and methanol: (A) Mixture of
BHT, Irganox 1076, Irganox 1010 and Irgafos 168, (B)BHT, (O) Irganox 1076, (D)
" Irganox 1010, (E) Irgafos 168, (F) Methanol
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Fig. 4. HPLC chromatograms of standard solution and extracts obtained from four polyolefins.
Chromatograms; (A) Standard solution (B) LLDPE extract (C) OPP-1 extract (D) OPP-2
extract (E) OPP-3 extract. Peaks; (1) BHT (2) Irganox 1010 (3) Irganox 1076 (4) Irgafos 168
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Table 2. Quantitative determination of antioxidants in polyolefin samples

Polymer Concentration
Antioxidant
Type Thickness(zm) Average * S.D.(ppm)"" Rel. $.D(%)
N
Irganox 1076 299+ 8 2.7
LLDPE 70
Irgafos 168 228+ 13 5.2
I 10 568+2 3.5
OPP-1 30 rganox 1010
Irgafos 168 274* 14 5.1
BHT 641£29 4.5
OPP-2 60
Irganox 1010 264112 4.6
OPP-3 40 Irganox 1010 3849 23

® Mean values from three replicate analyses(with standard deviations).
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