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ABSTRACT: New polymeric photostabilizers containing hindered amine light stabilizer
(HALS) were prepared by the reaction of liquid polyisoprene rubber grafted maleic anhy-
dride (MAH) and 2,2.6,6-tetramethyl-4-piperidinol (TMPO). Their chemical composition and
physical properties were characterized by titration, GPC and TGA analysis. The effects of
polymeric HALS on the photooxidation of the styrene-butadiene rubber were studied from
the UV, IR spectral changes, and photo-crosslinking was examined by the measurement of
the insoluble fraction. The photooxidation of SBR upon irradiation was inhibited by addition
of the new polymeric HALS. The extraction resistance of new polymeric photostabilizer was
much better than that of the low molecular weight compound which is prepared by the reac-
tion of MAH and TMPO. The new polymeric HALS are fairly compatible with the SBR.
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FT-IR (KBr pellet, cm™) : 1853 (w; grafted
MAH C=0), 1780 (m; grafted MAH C=0),
1735 (w; C=0), 1644 (m; C=C), 1448 (vs; CH,),
1087 (m; C-0-C), 836 (s; =CH)
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FT-IR (KBr pellet, cm™):1853 (vw; grafted
MAH C=0), 1780 (m; grafted MAH C=0),
1735 (m; C=0), 1644 (m; C=C), 1448 (vs; CH,),
1087 (m; C-0-C), 836 (s; =CH)
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FT-IR (KBr pellet, cm™):3436 (m; N-H),
1726 (s; C=0), 1624 (m; C=C)

'H-NMR (MeOH-d,, 300 MHz, ppm) : 6.61~
6.57 (d, 1H, —CH=), 5.72~5.68 (d, 1H, —CH=),
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1.50 (d, 3H, —CHj,)
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Scheme 1. Synthetic route for the preparation of poly-
meric HALS.

JR— SN A

4178

0
Anbydride Vo, (C=0)

1738
.-r.y:-ue Vayme (C=0)

1853
#RRydeide Vagyn, (C=0)

Absorbance

LIR-g-MAK i
polymeete HALS +
1950 1850 1750 1650 . 1850

Wavenumber (cm™)

Figure 1. FT-IR spectra of polyisoprene, LIR-g-
MAH, and polymeric HALS,
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Figure 2. The effect of BPO concentration on the
content of grafted MAH onto LIR. The reaction was
carried out with 10 wt% MAH at 80 C for 120 min.
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Figure 3. The effect of MAH concentration on the
content of grafted MAH onto LIR. The reaction was
carried out with 2 wt% BPO at 80 C for 120 min.
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Figure 4. The effect of reaction time on the content
of grafted MAH onto LIR. The reaction was carried
out with 10 wt% MAH and 1 wt% BPO at 80 C.
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Figure 1& 4} oj4ax# 1Re} LIR-g-MAH
e FAAF nEAE Ad AL HH F
& 2¥MEYE ¥R Ttk FAF nEAH 2}
94 HEAel A% 1780, 1853 cm™ oA 1TEE
# MAH2} C=09] antisym stretch &7t &
M3 AbepAlA] gka oFstAl Jehda gled, ol
A} olAmd R e MAHY 3&3n
ALE ¢ 4 Utk 28y LIR-g-MAHS 2
FF 2dERD v)TE o 1780, 1853 cm oA 9]
F5U7E 1735 cm'ejAl9) C=0 Fjol H]3led
AiHez A Jehd Aoz He} mgizel
MAHS®} TMPO7} vrg-3te] TMPO7} Q5L

Table 1. Composition and Physical Properties of Polymeric HALS

. feed B . — .

polyisoprene® p(;;i?;rblc grafted MAH TMPO graft(:rclin’ll(‘)l;;lpo MAH c(g/im)versmn M,* _AA;II" (7:cd)
(mmol/g polymer) (mmol) w

LIR-50 P(1)HALS 0.37 37 0.14 37.8 47200 1.85 362

P(I1)HALS 0.43 4.3 0.34 79.0 34900 2.23 363

LIR-30 P(II)HALS 0.37 37 0.16 432 39700 1.27 359

P(V)HALS 0.43 4.3 0.32 74.4 32100 1.20 362

¢ LIR-50: M,, 47000, LIR-30; M, 29.000. ® Polymeric HALS was prepared in THF at 80°C for 24 hrs. ¢ Determined by titration. ¢ GPC
column: Shodex AT-806 & 80MS, flow rate: 1 mL/min, eluent; THF. ¢ Obtained from TGA thermogram under nitrogen atmosphere.
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g Holx rt. &3 TMPOS #eko] mExs
A2 bAA 1g@ 0.34 mmol2A 713 o] 18}
zed P(IO)HALS®] 7 #i8 odxgart
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Figure 5. Plot of A,/ A, of the SBR film at 300 nm
as a function of irradiation time. Irradiation were car-
ried out with 254 nm in air.
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Figure 6. Difference FT-IR spectrum of a SBR film
on the KBr pellet between before and after irradiation
with 254 nm UV light for 100 min in air.
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Figure 7. Plot of A,/ A of the SBR film at (a) 1772
and (b) 1600cm™! as a function of irradiation time.
Irradiations were carried out with 254 nm UV light in
air.
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Figure 8. Insoluble fraction of SBR films with and
without containing 10 wt% polymeric HALS as a func-
tion of irradiation time in air,
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Figure 9. Texture of SBR with 10 wt% polymeric
HALS (a) P(1)HALS and (b) P(V)HALS after treat-
ment with acid dye.
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