el odehe Bapapeyel] $eijsk A%7|(NHC0O)

A= o)arol|e] E(NCO)2t &F-&(-OH) 7+
off ofs)] A=t ek e 2 RS

Polymer (Korea), Vol. 27, No. 2, pp 91-97 (2003)

Al =% (Articles)

ZAA-eFAA] ATFL, 8. BX HEs Yxrav)e Azt

22209 717 BRARe JAE ARSY 2 degyel wAE G

et 2714
F=ztetad 7 e hAd TR
(20029 84 26¢ A<, 20033 14 84 =)

Filler-Elastomer Interactions. 8. Influence of Fluorinated
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ABSTRACT : The effect of fluorination of nanoscaled silicas on mechanical interfacial properties and thermal
stabilities of the silica/polyurethane composites was investigated. The surface properties of the silica were studied
in X-ray photoelectron spectroscopy and contact angle medsurements. Their mechanical interfacial properties and
thermal stabilities of the composites were characterized by tearing energy and decomposition activation energy,
respectively. As experimental results, the London dispersive component of surface free energy and fluorine
functional groups of silica surfaces were increased as a function of fluorination temperature resulting in
improving the tearing energy (Gc) of the composites. Also, the thermal stabilities of the composites were
increased as the treatment temperature increases. These results could be explained that the fluorine functional
groups on silica surfaces played an important role in improving the intermolecular interactions at interfaces
between silicas and polyurethane matrix in a composite system.

Keywords : silica, polyurethane, fluorine treatment, thermal stabilties, mechanical interfacial properties.

gas) 3 sjijolny!

& aEARA, TR Foll 23se e

E2|H, A274 A23F, 20034, pp 91-97

Uehle BAAIRA ARl A o] ARg=

91

I

=

UHbA o 2 Ze-Her A= ExEFo] o]y,
ZEoAE|Al} EelHZA17) Qlch E]o2E A=
zagd 2y ey FEES ofu Ak} ukgA
A Z|o|AEE ey, ool OHVE 71X A

91



92 Park and Cho

30007FA1 2] A& gzeal]5-vol s ohile]ER &
A3t A Ao ZEAR JHE ok = Fe o
H2A= 23 =2l Grizke] Akt oREs 4]
ojA WA ZH 2R 31, 1 e OHV|E &F
Qatiol Ao o EE WEAA nEATY S
deke e BhE Aot 49L dNHow s rja
Blo| A o]Fojzict. o)lF AdE FHlA YeormE i
FA - Yastgoly, gk Ate] Qlerm = yiAA 7}
= -Uped - A4 28 A2 ol ettt
3 gEA g

e Qxpel] oshd,* Feledske] dEEE T
GAR o] Foix|=dl, AHA DAl hard segment,
A5 Ao A= soft segmentd] FE-37F Lofue, &
ek Agke] 83 A L5 olhA|oldo]ES) oF
7&2] FHel vty EaH gt o] E7-
g2 953 AR E7stn gk Aol wig- Rel
A A BAS FAAI7] A% U wWel RaH
ojgth™ o3 dTFEA E43F FSewe] A,
Z$eeke] EHxE £ Al FHod TA
AS FAsE Fo] o] delx Yop> o7 v
W Fol| ZE] e FAAE FANE WHS 44
2wy oet AAN B4 E8 A 5oA
ol WpHer UdHA glow, Ee|fHetd AHEElE

Al 7R 59, o] 9 Azt Sl 9

ZFRAA & APl S AT 434 o
FE At Arts ol &d A7t wel RuEu gl
om ! FAARA BAAA Y A TESHT FA
3t RS el ookt Aabel 7ol rheskal
A o] Spsbe EE vl W2 2EAR F
e 4R 4 T ARl 4¥A Gt a9
U, ApAQ ARrks adE Eesedel Ak
Ags} gae) i o) S el . B

doju} 2318 714" B4 AsE stz Al
Ve apAoR WAAA FAANACK Ik A=pLE
2 or AAAANE wele e 2HAe, €
e, Zekznt A, 43 THAY T2 PHe] A
LA B whgAo] oFF B2 IhEA oE
Do} ARE 4 A w4, A 224, T A
714 B4, 8] A2, WA 5] S4e] gl F dE
Fofollq AHgE o)A et

M £ dFelME 7] oE 2ECM 243 =
mA 23 A7) AryEE R SRR 7))
2 AREAY 2 95 JAe) mlxe e xA A
EFEXPS), X A oA, 19D 4] (tearing energy),
QFA EA(TGA)E F38he] sl

¢

92 A, 2=

Polymer (Korea), Vol. 27, No. 2, 2003

2. A3

ANE. 2 A7 A= A7} Rhodia Silica Korea
Co.°l|A] 2§48} ZEOSIL (amorphous precipitated silica, size ;
50 nm)©]™(°]3} F 0), ¥ A&l 43} THAT 3}
7] Aol 100 CTolA 24A17F ARA|AH ARE3FSle) BE
grg 2 Z2|9-#ek2 Uniroyal Chemical Co.2)
Adiprene (L 106), 7 3}A|+= 4,4'-methylenebis(2-chloro-
aniliney s AHE-3}31 o, 83} T2 E Figure 19 YEh]
ok Aejrke] B3t Z9AE A= AFste] AL
f3lgon BEiE F, 7kAE ARSSITE

Al Az AY5E B3t ZHAS] S8 $-
A Airkag B4 9heds A3RE 3 YA boatell 5 g
9] AF7}2 Qo] reaction tubel]l YA boatE A2EIA
o}, YA poatS @& A reaction tubeo] Eoj7= AkA
9} 82 AAs] Y oA AxvkaE g F
Hhe-o-g 3A AT FEZRE 107 tor7bA] w7 A FC
Agjztel gdxeE 3l whs-de] £47FAF 1.0 bar
g o g F4l8le 100 C (°]3} F 100), 200 C (°]3} F
200), 300 C (©]3} F 300), 400 C (°]3} F 400)°l14] 104
2ok wkeA7] & A Ay Hze 84 4FY S
< EFAA 107 torr 7HA] w71 A Zict

AlH-L& w)xe] AgzKe]s}t P0), F 100(°]38} P 100),
F 200 (©]3} P 200), F 300(°]3} P 300), F 400(¢]|3} P
400y Zrzt ZE|$-eer 7130l 20 wtnd FH 3}
AR kel AsAE HMEE ¥, 100 CellA 1AL F
ol AN F, 70 Tl 16417 F%F FH3HAA
Az st et

Alg)7ke] XPSEA 2 w9 A oviR]. E43 &
waje]e] whE Alejrle] shsha A2 XPS (ESCALAB
MK-I)E 53} EA31glc)

a3 gmAe) wE Algjrie] 9 A of|A
Hile AE7E SAS AHEsle] FEsigieh £ d-ellA

I I
CHzQNH—C—OW ——C—NH—Q'CHZ
NCO NCO

Polyurethane

CI\__\ __0

NH —CH, NH

z—<\:// 2’<\:/;— 2
4, 4 '— methylenebis (2-chloroaniline)

Figure 1. Chemical structures of polyurethane and 4,4'-
methylenebis(2-chloroaniline).
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Table 1. Surface Tension Components and Parameters
of Liquids, Measured at 20 C

w > N
(mJ/m?) (mJ)/m?) (mJ/m?)
water 21.80 51.01 72.80
diiodomethane 50.42 0.38 50.80
ethylene glycol 31.00 16.70 47.70
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Figure 2. High resolution F;g XPS spectrum of the silica by
fluorination treatment.
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ment studied.
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composites fluorine treatment studied.
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Figure 7. TGA curves of the silica/polyurethane composites
by fluorination treatment studied.

Table 2. Thermal Stability of Silica/Polyurethane Com-
posites by Fluorination Treatment

IDT® Tux(C)’ A4 -K° IPDT?
PO 284 431 70.5 568
P 100 281 431 70.6 586
P 200 288 429 72.9 587
P 300 289 430 73.6 610
P 400 289 430 77.2 623

“Initial decomposition temperature. “Temperature of maximum
rate of weight loss. “Thermal stability factor.
Integral procedural decomposition temperature.
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Table 3. Decomposed Activation Energies of Silica/Poly-
urethane Composites by Fluorination Treatment

In[in(1-@)"] 6[T-Ts]  E/RTS  EJ[kJ/mol]

PO -1.817 93.4 0.0198 81.6
-0.672 274
-0.087 -1.34
0.327 11.69

P 100 -1.817 -93.7 0.0198 81.8
-0.672 -28.4
-0.087 3.0
0.327 11.2

P 200 -1.817 -88.9 0.0203 83.6
-0.672 255
-0.087 -1.0
0.327 14.8

P 300 -1.817 -87.3 0.0206 85.9
-0.672 257
-0.087 -0.6
0.327 14.7

P 400 -1.817 -86.2 0.0207 86.1
-0.672 -20.9
-0.087 2.0
0.327 13.7
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