Polymer (Korea). Published by the Polymer Society of Korea
Vol. 8, No. 1, 1984

|BR TR LB ®KYE J2=ZEE F2==2EY

of hEwy (D)

e - cEE -

G arn TG 28G5
(19834 119 104 A4, 1984 19 49 AA%E)

N

20 =294 FREES MEANY A8A TR EkHMADS BREFELZ
gdzeddd zzE HKEHAD DA MAP—2dZE EFdzegdst &5 Ere
Lo TMHEZA ¢F F4TE, B L AT BE BARES BHE TG 439 B
Wi ERORE HE - wESch. e fok—astze Edzadqd S42EE KRT
W 2z e sbe] wE JRBES KA ER, 2T EE e G RS 6
(matrix)RRe] HEEF ] BE 3IREE @EDE FAAG. =3 MEE M 2 TA
BE EHME A% FRY R ARAZ RES AEME 2B SKY—2RZE Fezz
gald ZHRARL « FRKEA Aon] 53], A-1100 Z3A 2 TTS A4 BB %HE =
Al mky—2ze Fezzddd ARAZE A Ao BIBRE delle, FEREEE
o el AE FIEEEES ¥l Se A ¢A RE AEME TR BKH-2AZE EA229
o FERARE A7 WKW & ¢ FAAS

1LF &

3T TelaE M ZFER FlAE By s
A5 AR R REME etz SRS
o BAE FTAFAA vtz ek Eak ok
ZebaE digtel sbA AbSel whel Ad FIR
e wEAN 24 FHRE wFH = =Y E A
oouptd zefu FEEEM S ZEe] iy
=k SIERE 3 EEELe T2 ke &
sHA] T Hﬂiﬁ FriE-& LA 7171 of
)
= 23 o fﬁﬁﬂgxﬁ E]-AL?L L aspect ratio
fF(mica) 2 FHistA & == TR
o) R0l oF A T Eie] Hhndt
o wle} BRIE7E & XA HelA = A& & F
ol el gl ME{KTE Hije =
S AYA 2 EHst o A= HEE
BPEEE | EAA drbe el Aw7hAl Y —fy

60

Z E]

7}. R9 <)

7\\...2\

p 33

A
¢

9wk, 3 4417

o
-

Z4 g epT,

& ER A= FHEM FEARDT LA
7 Qe EEHE AR FTAL Ty
o] g 2xoiel WA FFESE = E
#EAAA ol AL WAHKS iz HH,
7)ol EEE Tl AN EE KEHT
A7 FRADL @, ol = HEMY {FRIME,
BEEmEE o REWME %4 oAe g e
ohiek &4 Telzeadae] MEHE FUMe) 2
A EE FEME FEARL D¢ 5IERE
o mEpRe] EALE M MaEd e

A= N -

2. EBFE

2-1. ##

HEME Xz #ET Eedzedd s ¥
AR #Eo =4 Gradest J-150(¥)K
type), Melt Index~} 8 0g/10mingl 2-& {#FH
dholn graftingfl ®x=vl 24 & Lol B KM

Polymer (Korea) Vol. 8, No. 1, February 1984



E/RR R 2 BRkYyE 2=Ed F==

29 JIERY (D)

Table 1. Molecular Formula of Coupling Agents

/N
¢H,CHCH,0CH,CH,CH,Si(OCH,),

‘ Nomenclature I Formula
A-172 | Vinyltri(2-methoxyethoxy) silane | CH,=CHSi(OC,H,0CH,),

| 0
A-187 I gamma-Glycidoxypropyl-trimethoxysilane

A-1100 l gamma-Aminopropyltri-ethoxysilane

H,NC,H,Si(OCH,CH,),

isopropyl triisostearoyl-titanate

|

l

i ?Ha 0

i i

| CH,CHOTi(OC—C,,Hyp),

(Shinyo Chemicals, Co. RZEEIE)-E Kl ol
FHstgd o BAEIEZAE Wxd = Sl =
fEHsE4d ek

T 2 A% 324 sh4b2 4 (Shinyo Chemi-
cals, Co. —# A A :0.2—2p)% FHsIgl 1 &
f}= KIEF 3,000mesh, aspect ratio 10~20¢l
The English Micajit $&3& {#FHEF o BFALZ

w3 ERE RABEHESS A0 FHE AdA =
AHEe] A-1100, A-187 % A-1729)
Carbidejit #dne} A zbf 2FA 3-‘1%9} E] efl]
o) & AgH (AEFY KR-TTS) 174+ 4 2
A o) fEE#xe Table 1o Fmglol

2-2, Ec|Z2LYe| OCZE EEAHE

ZelzzAasl e Lo AR FgAle zeh
= E BEAHELS A Hs, hot melting®10 =
wre® aekay Aoz o 4 g

PN Ef“oﬂ AE 99 37k kel A EBRE
HES BiEsd ERS {Tekgdch 4 30029
%213 ezl 140g0) H M BAYE 240

Union

of BHAZ F, BBEEA 428 addld &
f7A17) BPOE A A8 At A HEEE AIZ e
oo} FEEEMEE 110°CE —EshAl FAstd

RERES skfle = shgleh o WAl RIEAA
AL oAl E shell HiHAI I wel EE Sk
thd “ﬂl o} vlab-g weoi g Al AA Y] §el
Wl ohal FHEEAZL AL okl E rhel
*ﬁ;ﬂ/‘l A e el B 4HE/J’%— 2zt E
‘%EI = _5,1 'Li} = o—{ 04 l:}
. LB Mk CtEE E
wERE

ool ff Ekdp— el Eelz el e 2el

Z2|H 4184 A 13 19843 29

& FRoMEEM 2 ER (L R)E FIA 1,750cm™

Bzl A stERd e W peak 24 3hgldhg
a2 (Fig. D. 2ef=E54E el g ffokf—2e-=
E Zezadg adadgd BHA F, 7]

ol %% fnste] 24BER Bk ko A7) g,

0. IN—NaOH = el & Hwor FEsl k=
EES MEskd ek o) Hl Ergie A e
Aol s s e

Graft 5§y MAH#&

Graft%ﬁ ,%)':* P}_fr; -% 100
i

2-4. Fi#E#2| Coupling agent pEE

2-4-1. Al2t% Coupling agent

150 parte] = gb-8 KA EHE L =9 1)
Iparte] Aebi AYAE HA7IL 2oz
pHZ 3 52 ZA3 Fo s 53 ZRS 5
she] 120FfH FIR - Buf sk Eﬁ@%ﬁ‘:}. o] @ A
BEIES FIEHE HABFER K das d
o7l s Hze o Bl A4 80°CE 48RFfY HEE -
A AA A

9-4-2. E|E}H|0)]EZ Coupling agent

150 parte] n-3 Abggell 1parte] TTSH jEfEA

70 %, whabEwy BERE JE 1280 @8 -
Bogske] St eh ol WAl REET nEME

b spatobAl ke z JREE - A AA FH
atsieh,

2-5. Sample &F 9l iRz

E4 B A PPSE gAML el Mokgy— 1
= PPE flEstel Birska 180°C—190°C
300kg/em2e] WE ) Fell 4] W - el ASTM
of ¢4 dumbbel types] sample- =)z}

skl ek,
o] A ¢ Instron(Model TM-SM)o & i} [5E5aiT o}

61



Z=zLzk

299 - xQ -

FREQUENCY (cM)
&000 3600 320 2800 2.0 2000 1800 1600 1400 1200 1000 80 650
It 1 1 ! 1 I L i L 1 1 i 1 i i 1 Il l 1 I 1 1 Il
S /f\ \ /
LU \' {
1 ‘ o ARV I
< )/v ay , AV
ol % / F‘/K‘ [
= 1 " 2 m” J
%) N / _
é /}’~ ™, py /\ \»,.VIJ Y 1 !
= / \ \A’\ i /k"L U
f’ " 7 hﬂf&l\u '
g i / | ' " |
2 T ' S
| ' ; ,-’1!\1: AN
-/ P T
1:pp N L }} iﬁ ;
] Pyl :
2MAH-Grafted FP &, \ !\fl v

Fig. 1. Infrared spectra of PP and MAH-grafted PP.
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Fig. 2. Relation for tensile strengths of PP and
MAH-grafted PP filled with CaCO, and
A-1100 coupling agent-treated CaCO,.
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Mechanical Properties of Maleic Anhydride-Grafted Polypropylene Filled with
Inorganiec Materials(1)
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Abstraet : Maleic anhydride(MAH) was graft-copolymerized to polypropylene in xylene solution with
benzoyl peroxide as an initiator. The graft copolymer was then reprecipitated with acetone to remove
MAH monomer and its homopolymer. Polypropylene and MAH-grafted polypropylene were filled with
coupling agent-treated or untreated fillers such as calcium carbonate and mica to examine their
reinforcing effects. The results showed that MAH-grafted polypropylene which was filled with
calcium carbonate and mica treated with coupling agents, in particular, TTS and A-1100, had the
highest tensile strength values. The highest modulus values were obtained when MAH-grafted poly-
propylene was filled with fillers treated with a silane coupling agent. It was concluded that polar
substituents in MAH-grafted polypropylene could enhance the bonding ability between matrix and
fillers.
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