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Abstract: Fourier Transform Infrared Spectroscopy (FTIR) was utilized to study the
structure of the silane coupling agent and to identify graft copolymerization of monomer
with three kinds of silane coupling agents on mica. Infrared spectra of mica alone and
the treated mica with 5wt9 vinyl silane aqueous solution were compared by FT-digital
subtraction technique. Spectrum difference of polyvinylsiloxane solid indicated that the
coupling agent on the mica surface took siloxane form. It was also found that silane
coupling agent with vinyl functional groups on the mica surface could copolymerized with
methyl methacrylate and styrene with radical initiators such as BPO and AIBN. Grafting
ratio and efficiency with BPO were higher than those with AIBN,
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Table 1. A. Mica
Grade Maker J Density (g/cm?) i Dia (pm) Thickness (zm)
C-3000 } The English Mica j 2.82 i 5-10 | 0.5
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Formula
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|

Union Carbide A-172
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Union Carbide A-174

gamma-Methacryloxy-propyltrimeth-

‘ CH,=CHSi(0C,H,0CH,),
{ CH,0
|

. | I
oxy silane CH,= C—C—0 (CH,),SiOCH,
gamma-Glycidoxy-propyltrimethoxy 0
Union Carbide A-187 | ;.o /N
a CH,CHCH,0(CH,),SiOCH,

S

e

o

ol
v

A 2ane AdE 29
A= 2 gl eh2-s,

Z
2 oA e Adu AgAA A g

F

oA 2 2] 3A o] =& Fourier Transform Infr- -

ared Spectroscopy(FTIR)2] A1g= matzl o
el 2dA mrxwlE arlzEAdo Ry o5
7bA] wkEZ 7l wtE 2elzES P 285 9
LEE FHen zA FA Ad¥FFEoz o
LT

Al 2s a4 4 A2
(silanol) 7] 7} &gk HE& 4
Ao 2o Tz w3}
2.8} SiOSig} SiOHe} 7
% peakst -§-22] 733 53 peakd] 1L
Aol b IREE 2 380 3] Ags ¢
ek, ol A4 FTIRS FE=Z ofo] 3.2 £
st AgA Y 54 peakg o T3led de] 2o
39l g1,

THEE TR
E

9F vid A moiew
AESG e v,

2-1. Al B

Z2AM 2= 22 (24, muscovite)E A}

36

4etda e

A = Table 13} 2
tlz 2 53 /] 44 & benzoyl peroxide(BPO)
s} a,a’-azobisisobutyronitrile(AIBN)-S- =]A
A & 24514 © = methyl methacrylate(MMA)
2} styrene(Sin Yo pure Chem. Co): Eg+F
AAE AASZ] 2eked 6~8% NaOH =14 o

A AT e B2 ode]E 4.2 the zto

ko

l

“:1-'

25 ZdA e 47] 21 4%6‘& A A
Ale A-172, A-174 2]z A-1874 2 AgA
ojr, Ewaleg] Wy o EL—*——’F-%—O_H (MeOH :

HZO 9 l)oﬂ lwt/ 9] /” r,]_ éq}]ﬂ% %7 'E—)}-O:]

L A7 F otd BAe® pHE 3.52 2431
AFEANANE 22T Aelatgd o Aeld &
2 4749 APFA stk ARADF 4
ahgie

2-3. IR Sampleo] H|x

FTIR-Z 4cm™1¢] resolution$ -}z Nicolet
5~-MXE- o] &3}lel 1 = E spectrum- absorba-
nce mode2 <¢¢lew wa sampled w5 %9

KBr powdere] £ 3 1wtz E3}E pellete z

FEslen o4 sampled 1lmmFr e F-4-9|
AgBrl&- A}o] 4] dqle}, mar
teaRd A4 F2E FUs A5 10
wt% el uidAekE e 2 (vinyl silanetriol)-g nl
TF vEkEFEl & ] AMAs 242 9

Polymer(Korea) Vol. 9, No. 1, February 1985

Yo} spectrum$-



Eoi/ld ¢354 W@ FI-IRY 4834 =23 2 =28 23=E FF3%()
=z

ol

Cﬁd A A5 AAR Fradd AAA
gl Ze]l ¢ MMAS) styrened 453 3}
dov PP 2rw Y AAAY FE,
Fger @ g AzbEE A AL Fitedl A
Hargich, 2T EFEF opA B AAS &
7+ 4x] 2 sl Soxhlet®Z22 2 7247+ 3%
Zu S AARA obsl AEF G5 2
A 71 (Thermogravimetry Ana1y51s, TGA Shim-
adzu DC-10)¢] e xw3ld] w} & FA ke &

A aglzE$(%) @ £88 AE3H9)

3-1. FTIR Spectrumoi] 2|3t 22 ZH0{|A{ 2}
Azt ZEHH|

=1x Fig.1e]4, 500°CellA 3417k 4& =8 F
§ ot Ee R ART e £4T TEA)S
uid Ak AgA) swty FEN oz A R
(B)Y] spectrum$ dglow gz
% AP 54 peakd #eldlsl sia) FT
digital subtractione] 98] £ =x}o] (differe-
dgvt. o7l A
¢ gk 893cm™24]

nce) spectrum (C=
A 3}_%:27-_9_7] 9

ol ]Va%ﬂ éﬁlﬂ o Aegper|t EATE &
= =

A

~ Mica ’“‘—’/ L\”‘

| AHeat cleaned
/_/\—/\/:z\‘\/\

1126

™
e

B, Mica treated
with 5% VS

w2 Wn g

C, B-A

1800 1400 1000 600em

Fig. 1. FT-IR spectra of mica/coupling agent
system,

EZaM A9d A 1% 1985 29

A #d71¢ 54 peakE & 4 glv},
Fig.2:= ¥ QA (A-172)8] 44 =, 74
2ol =g vidAdste] x4 WigE mag

Ao 2 AE 4% A-172904 peakeln] Si—
0—C2 9"l A AFA T ¢ 1,190, 1,167
223 1,089cm™2e] 738k peaksl B spectrum
%, AFraAAn A5 AY geAz 2 @A
Si—O—H motione] £]3F 927 53l 848cm~1g] )
2¢ peaksh eluieh, C& s vdA
2t e ] -&(vinyl silanetriol)?] wEl-g 488 &
AT Fe 10% ¥ld A E4¢ peake]s D
£ enEdlAY AFATEE Hda] slah
o C9 A4relE 200°CA A 341 7F g4I
2w g8 spectrumelth, @A o] D
spectrum=} ¢r¢} Fig.l9] C &, =}¢] spectrum
8- w) w3te] w=l peake) v} 7 = (intensity)dl
A8 QATE A Hdwh 2z fw
g4l widAele AZA TEYNE ATE
}— D}-
Fig.3414 & # l Al Zked
dAlzk AA S peakd s & vPEP‘»HaiD‘r. 930~
850cm™1 ¢ & 2] peak‘;— Aegerle SiI0 4 &3
ol =& peako] vk, A A| A 7k3} v £o] 870cm™?
T41¢] peakF =t ShEE & 7 vk

orA Fig.lol A Fxmwe] A3t vdAzke
obgl e AzkErle vz AsHAnta o
Fekeleh, dx syl Az F9 SpeCtrumZP"I
E FigddlA dglem dXxelsty] A &, A&

Ak
z =
=

rﬂ$ o2 r“l

._./

o5 090 727 848

|
,__J\J\A/jk‘ AN I

|

|

: f—/‘\_M/ ~AA kvk""\
’ al
|

I

A, pure VS
{A-172)

8. Viny!silanetriol

|

|

<. Viny!stiaxans A \ N }\\’\/\-\/\ i
liquid — FAL

P !

H 7 AR : H

l D. Polyvinyleifoxane A /L\_/\// LAV 2

H solid o I

I 1800 1600 0T €00 cri’ |

Fig. 2. FT-IR spectra of various state of
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Fig. 11. Effect of type and concentration of
initiator on graft polymerization
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Table 2. Results with Type and Concentration of Initiator on Graft Polymerization

83 Time Grafting Grafting Monomer
(mol/L) (h) (%) Efficiency Conversion
A (%) (%)

T=80°C BPO 0. 02 1 5.3 0.42 2.21
[MMA]=4ml 3 8.0 0.85 3.23
Atmosphere; 6 8.6 1. 46 4.01
N, flow 12 10. 4 0. 65 8.75
(Mica]=0.25g/L 0.04 1 5.1 2. 40 4.01
3 7.8 8.05 4.12

13.6 1.51 6.14

19.6 0.68 18.21

12 19.4 5. 34 12.13

0.06 1 4.7 0.35 2.09

3 6.1 0.84 4.12
6 12.4 1.56 6.41

9 14.7 1.05 12.43
0. 08 1 5.4 0.25 6.01

3 6.8 0.88 6.88

6 12.0 1.8 7.11

AIBN 0.02 1 2.0 0.28 3.63

3 2.0 0.70 2.23

6 2.4 1.91 4.02
9 3.2 4.02 5.01

0.04 1 3.1 1.70 2.24
3 3.7 0.94 3.23
6 4.3 0.68 6. 11
12 4.7 2.88 C.8

0. 06 1 3.5 3.41 3.28

3 3.7 3.47 3.99
9 5.0 0.96 3.01

0.08 1 3.7 4.7 2,22

3 5.1 5.34 4.12
9 5.3 2.41 3.04
T=80°C BPO 0.02 6 2.2 1.31 1.74
(St]=4ml 0,04 3 2.2 0.98 1.49
Atmosphere; 6 4.2 1.34 2.19
N, flow 12 4.7 4,22 2.12
[Mica]=0.25¢/L AIBN 0.04 3 1.6 0.91 1.94
6 2.3 0.85 2.43
9 2.3 2.34 2.71
0.08 6 2.5 1.41 1.87
9 3.9 4,01 4.91

*Mica was treated with 14 vinyl silane coupling agent (A-172)
EajH A 94 A 1% 1985 24 41
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Fig. 14. Relation for grafting ratio of MMA
grafted mica treated with A-172, A-
174 and A-187 silane coupling agents.
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Fig. 15. Relation for grafting ratio of St gr-
afted mica treated with A-172, A-
174 and A-187 silane coupling agents.
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