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Abstract: Phenolic antioxidants are effective stabilizers that provide excellent long-term heat stability by preventing
thermo-oxidative degradation during processing and service life. However, under a selected set of circumstances, certain
types of phenolics have been susceptible to discoloration due to prolonged storage in an environment containing oxides
of nitrogen. It is investigated that the effect of addition of secondary antioxidant and chemical structure of primary anti-
oxidant on discoloration of amorphous poly-o.-olefin (APAO), which is especially prone to be decomposed in high pro-
cessing temperature. From the result, it is concluded that a higher level of steric hindrance of phenolic antioxidant
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provided by long alkyl chain allows a more enhanced synergic effect with secondary antioxidant.
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Figure 1. Structure of various antioxidants: (a) BHT; (b) Songnox®1035
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Figure 2. Gas fade discoloration of antioxidant in APAO/BHT/
Songnox®1680 in NOx gas.
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Figure 3. Gas fade discoloration of antioxidant in APAO/Song-
nox®1035/ Songnox®1680 in NOx gas.
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Figure 4. Gas fade discoloration of antioxidant in APAO/Song-
nox®1076/ Songnox®1680 in NOx gas.
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Figure 5. Gas fade discoloration of antioxidant in APAO/Song-
nox®1010/ Songnox®1680 in NOx gas.



A=A ABpEAAl] 23 v

(hydroperoxide)2 78 +4E 3t Pt 432&8S
’gstal w9 Al&EHA s o] g BES] u)
 AoE FZHELLY

o oY Y. AFsPUA|A| 7t W E 2l
3l 24417F < 220 °C =0 =EFAIZ] AlHS] H=rs)
£ AT ASPAAIE A 2 73
Axrt 3A ashe A & F Jor o
7} gl ui-g- FHopstrhs AS H
WAAE vl v gty =% & AxnistE #Est
ZAZE Figures 6014 972 JeRI AT 22 ZolA] A2
=2 A APAO FA ] HX(5400 cP)S YrERITE AFspi=]
Alo] F5oll FAGe] 1.0 phr o) Aol =9)d A5 3L
of =& Fo HAxwsrt AlshRAV =YEA e A
SOl vjal 7t e & F Ao o)A LS| A 9
=9Jo] APAO FA19] & QFgAel 7l A ofnjgitt.

Mo ot

A

8000
7000 - I Frirn :Sec=1000
[ Prim. :Sec=50:50
I Prim.:Sec=30:70
6000 -
~ 5000 4
)
2 4000
o
@
> 3000 A
2000 -
1000 -

0 4
0.25 05 1.0 20

Antioxidant concentration (phr)

Figure 6. Viscosity change of APAO/BHT/Songnox®1680 system at
220 °C for 24 h.
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Figure 7. Viscosity change of APAO/Songnox®1035/Songnox®1680

system at 220 °C for 24 h.

A &9 A9 3 A 159

TGAE ©]&3t 7 Alfe] & &l MAlREE 53
= Figures 10914 13714 YJeRiITE APAO %94
200 °C o3fllA] #all7F AlRtE]= WHH APERIA| 7 =
745 2 el it gt AeE ek Ag & ?
ol 12} AbsPgR A =918 A9 BHT7} =39 A9
W37F 7P ) ARl BHTZF W
Jo 2 Algo] 7Fsel 53] TrEH% ZHete &
o= Erslar 7eh A 3oz Qls) o

ATk RS e Herske] 4
9} nRRIE Songnox®1076— 12} Akspk ] A= AR 7
T e dEsere] deasel s A2 ] 23 4
i}HPZ]XﬂL 2 AR 5945 IS 4 3 Mﬁ‘r Songnox®
10762 53] Cy4 alkyl AFE<! octadecyl7]§ =X A =9
Y9, ZE9dE, PVC, oF28A At 53] e
22 13} ABPIAA R 7HE Al Amdsh 2o HAaS d

0

42 N mﬁizrﬂ—lomﬁ

%E] 74 o Q2=

8000
I FPrim.Sec=100:0
7000 4 | ==3Prir.:Sec=50:50
I Prim . Sec=30:70
6000
=~ 5000 -
kS »
2 4000 - T
3
o
> 3000 4
2000
1000
0- T aa

0.25 05 1.0 20
Antioxidant concentration (phr)

Figure 8. Viscosity change of APAO/Songnox®1076/Songnox®1680
system at 220 °C for 24 h.
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Figure. 9. Viscosity change of APAO/Songnox®1010/Songnox®1680
system at 220 °C for 24 h.
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Figure 10. Decomposition onset temperature of APAO/antioxidant
system (BHT: Songnox®1680).
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Figure 11. Decomposition onset temperature of APAO/antioxidant
system (Songnox®1035: Songnox®1680).
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Figure 12. Decomposition onset temperature of APAO/antioxidant
system (Songnox®1076: Songnox®1680).
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Figure 13. Decomposition onset temperature of APAO/antioxidant
system (Songnox®1010: Songnox®1680).
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