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Abstract : Silica gel photografted with styrene-butadiene-rubber(SBR) with yield of 8~15% was ob-
tained by irradiation of 254nm UV light in cyclohexane. The silica gel thus obtained had coagulated
structure and an increased particle size. During the irradiation of UV light, SBR underwent photooxi-
dation. photodegradation, and photoisomerization. A reaction mechanism was proposed for the forma-

tion of SBR photografted silica gel.

2 7HA3% £ahd dejsbde FREch Fume 427}

AL SiCLE 22 7Hegaele Az90 1.5% o

7hae 3% dlel A%d B9 1.5% o)ske) F34H 2 g
717) Sl Abg s Edl Bie 20AE 2d o SstE QA Sedae dHolEd

A
A& 5 zh; g2 A & JE v AAAzHY ¢k 5% &35 28 383, A
ito] Qe MREE o] &5 vk 53] Elojojs} 74Ae] 71%& AA s F29 A= silanol 7] 9] o,
Fe Y leA AL, A%k S0 gd g AR E3d Bxel ¥wAo g 4 9, F§A3un
7taAge] el ARt g FAH% 27 I dx)2] FAol wel silanol®) <k¥ conformation
A9 atehg 2d}7] wiol oleidt dd-g uhA o] J&S wh=d) o|AHAQ Ael7tAe A9 Inm’y
8t7] e Aepae Abgstn gk 2 4.670¢] OH71& 2=u).? 7)15d oA fume 427}
FESE dehae A2gYol get fume el o] $431X)gk, 77t wEol Erolo) Hof

34 Polymer (Korea) Vol. 15, No. 1, February 1991



Styrene-Butadiene 1 5ol &g Aej7pAe) 3

i 3hd dejstde] AHgHET. F3d
e Fadoz gt A& 89 F
24e Atz

de]7H A6 tigk Ze] e
113l o Solonitsyn®2} Te-
renine’-& Scheme 1] (I)3} 2-& silanol®) 2tz
uk2- 7|75 A okat Tk 360nme] z}e]Ad ZAbel €]
3 silanol& —Si- & - OHZ EgdH1, F71FY
Are —Si-#d ARE dF FaE FEI
—Si—0—0-H& A3, olAL zpefdzAll
o8 siloxy 2tt]Zdat #4417 el @S A4, o
siloxy ghjZol Ze|2~edl ez} w3t &
2Ejdlo] gtz EE He7pdo] fojih

e BAA R AHEEHE delghEe] £EE st
yrene-butadiene rubber (SBR)Z 1z} ¥ A]7]
W 2o 4ol HistEn, 53] 1y-okef #4t
o) FAEE F, BFY defhld M= —5'— “’F 1

£ dqyriA o 42e 7k ez JFdn. o
g% FTHEe AdFHE ol8AHME %/P?Z"}Eﬂ,
1 olfe Awkee A4S Al wEdAsE
98] 750Ce] 2o 251, o] @ SBRE AF
Agte o] aEzte] FHEAE|7F AHA H7) wFol
= °4-_1L°ﬂ’~1: Fashakg- & o] g3t de|7had

o

o 2
t

e
o

4 o o

<2

. Papirer 552 2
FxAb ABEES B

of,

N OP

2

~

¥9S SBRzE FazlEeldgdozy qag HAL
7W—E A71AL Az o wrgo S4&

AT

Aok R £
g4dol o] &% SBRE S1502 (JSR, L+)olH,
Azt A o] AAE A8 THF =<1 b mlg
o] AAAIZ AL 12417 105C 2] 2 Eo| A 7421\]7:1
AHgteh. AdeltAe gHEslsts|Abale] 3ke
227149 Hisilg AHg3td el S2 £29 A
ﬂ% 43X 24A17HEF 105T A 2T AHE-3I3L
L AEE SslEet Ao zAll o A

Le%s}oq WA Begol ¥ AW Aokg A=

Z2|H A1598 A1s 1991 249

gz Es) vk

| ihs AMEEE T

7171 2 A4 Z=ApRA

TGAY Perkin-Elmer 344 =d 7, (um]3h),
DSC+= Perkin-Elmer 3414 24 7, (9]3), SEM
2 Jeol ZAIAl zdl JXA-840, (dE), FT-IR&
Bruker 3]A}#) 2dl [FS85, (M%), GPCe Waters
3IARA 24 150-C, (1]5) 58 AMEshth Ah
A o 2= Sango A A8 A AM @A Z(Y
B) 471E AHEstd e o] A& WEe F2 2564
nm¢l zjie] W& FHH 2L FHol ¢l
HE-S-8-7]9] 9ol A 2AFSER
o ZAMEE Bt HelFhaey AANAE A 2
whaki o,

SBRE #1=zex AzsAe #4

A E S1502 15 10gS A1Z 234 500mlef 4
1 7)E FRolA 7tEEaA SaiAlTIa Wag 7,
23] wRkAFIAA 2 E Hisil 20g E33H4
o}, wukstHEA E3l FAo) 7| E 7} dAY S 23
A 7HA] AFAE bubblingdli, A AIZPEE A
ol zAlEgTh. ZAREHE Bt 2x9 AsoE
Qlsled gujjol FddEgdo] WA AT Ao
&g Fon A 3 2817 HE GAAA dE

= F stainless steel vF

—-—

744 &2 500mle] &vi2 3|43t HHYEE "ol
wd & 7t ofnpRag g3stge), v¥kg- SBR
AAZ 9l soxhlet FEFANA A|Z2Hto
10412 B2t 324 e 105C9] 8o 124
Az3Ach

Faz=E $89 %%

Z2Zz 729 FHEL TGAY F¥3x= 585
AQsgon, 4 ¥4 g e 2exY
aholl A EA skt

50C~120C, 7<% 5 20C/min,

120TC, A4 A1ZF 1 1, 5min.

120C~520C, 7FE4% ¢ 40C/min,

520C, A 4:A17} 2 3min.

12
#glZE &9 32 Fig. 19 TGA thermo-
B AFsgh. Av &3d &5, BE=
| & ebdT ZJFJEI 2| &

A

o
s

gramo 25
etz e® SBRO| A



AdE - 29
100
. A
®
3 B
s 8
2
&
70 .
0 5 10 15
Time (min)

Fig. 1. TGA thermogram of SBR photografted silica
el 1 (A) H.O, (B) SBR weight %.
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Fig. 2. SBR content (grafted SBR+adsorbed SBR) on
silica gel vs. irradiation time.

Table 1. Photografting Yields of SBR onto Silica Gel
at Various Weight Ratio of SBR/SiO. after 20 hrs Ir-
radiation

Reactant Ratio Photografting Yields

SBR/SIO: (g/g) (%)
Not Irradiated 10/10 0.0 (5.7%)
Irradiated 10/20 7.3
Irradiated 10/10 93
Irradiated 20/10 84

*Physically adsorbed SBR onto silica gel.
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Fig. 3. SEM photographs of silica gel with different photografting yields : (15kV, X150 ; (A) not treated, (B) 6.5 %
SBR adsorbed, (C) 124%, (D) 144%, (E) 20.3% SBR photografted silica gel)
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Fig. 4. GPC of SBR by irradiation of 254nm UV light

in cyclohexane : (I) not irradiated, (II) 9hrs irradia-

ted SBR.
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Fig. 5. FT-IR spectra of SBR by irradiation of 254nm
UV light ; (I) not irradiated, (I} 3hrs, (I) 20hrs
irradiated SBR.
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Table 3. Chemical Composition Changes of SBR by
Irradiation of 254nm UV Light in Cyclohexane

TIrradiation Double Bond Styrene  Butadiene( %)

(hr) Index (%) trans vinyl cis
0 19.7 18.8 31 52 18
3 19.3 18.7 33 50 18
9 19.1 17.9 32 48 20
20 19.0 144 28 48 29
40 16.5 11.6 27 47 26
[ hy ) hv
—Si—- O — —Sie + 00 —
i 0,
[ ne | hv
—Si—0~0+ —*—§i~0—0- I —
|
wsl.'~u- + 0N — (1)
hy
~Cliz—Cll—R— —-——cnzé—u— ~— —Cli;— CH—-R—
1 . 3 .
—_ ~Clip=C~R— +ell — (1)
— Q= ClI=R — +*H —(m)
~ Clige + *CHI-R — ()
| |
—S8i= OreeCli;—  —®— 8 ~0= Cib—
i I ] (V)
)

—S|i~ O ++ClHH-R— —» —Sil‘()—('ll‘l( -

( R : polymer chain )
Scheme 1. Reaction mechanism for the formation of
SBR photografted silica gel.
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