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Relations between Physical Parameters and Improvement of Mechanical Properties in
Jute Fiber Green Composites by Maleic Anhydride Coupler

Jung H. Lee’, Byung S. Hwang', Joon H. Byun’, Byung S. Kim’, Joung M. Park "

ABSTRACT

In order to improve the mechanical properties of jute fiber/polypropylene(PP) composites, the property
change with the addition of a coupling agent, maleic anhydride polypropylene(MAPP) was examined
experimentally. The maleated coupler acts as an intermediate to chemically connect the polar nature of the fiber
and non-polar nature of the polyolefin polymer resin. Furthermore, the decrease in viscosity of the resin which
results from the melting point reduction by the MAPP, leads to an increase of contact area with the fiber
interface. We discussed the improvement of the PP composite blend of the maleated coupler with the 80mm
jute long fiber mat in conjunction with the change of physical parameters in the thermoplastic resin. We
confirmed the extent of contribution to the mechanical physical enhancement by using the following parameters:
melting flow index(MI) and viscosity, contact angle, thickness of the composite, interfacial shear strength and
morphology observation etc. Especially it was observed that the MI and viscosity, MAPP mixture had a very
strong relationship with the tensile and flexural strength and modulus, and interfacial shear strength(IFSS).
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Table 1 Specification of ingredient materials

Maleic anhydride
Materials Jute Polyp(;oF;)J)ylene grafted polypropylene
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80+10
Length mm/Continuous 80+10 mm 80+10 mm
Density | 1.35g/cm® 0.9 g/cm’ 0.934 g/cm®
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Fig. 1 Change of MI against contents of MAPP.
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Fig. 2 Viscosity vs contents of MAPP at various shear rate.
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Table 2 Contact angles of jute fibers and matrices

Contact angle (6)

Materials Conditions
Formamide Etylene glycol Diodomethane Water
Untreated 68.18 62.80 63.90 78.46
Jute fiber Silane 76.11 63.70 64.10 79.74
NaOH 63.34 49.50 52.70 71.10
0 81.10 71.46 74.10 85.60
1 76.70 71.03 73.74 84.78

MAPP (%)

3 76.70 68.72 73.50 84.31
5 74.39 65.79 66.67 83.68

* Probe liquids for the contact angle measurements

- FM: formamide

- EG: ethylene — glycol

- DO: diodomethane
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Fig. 3 Thickness change of specimens vs. contents of MAPP.
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et A9 7+ 37 2 fibrill Alolo] EESoirke FEs) o
27] & MFI7} =842 £2)9 8¢ A7l Hes=
IFSS9] Zho] =7 Yehdth. MAPP 5o wfE MFI2| W3}t
H Q-2 3% oA 54%, 5% wwollA 57% Uk wskall
3, §8H=Ee) Wsle 107} 20 shear rateo] AJFRZoA
3% 9 5% MAPP %% oju] 44%%} 50% o]ict.

AHoR s & w MFIQ Z7F 9 Az 74 H)
L3} IFSSQ] Z7} vjgo] $ABE AL B 4= it} thA] T3
A MAPPo| Z7to] weba ek Zwe] Z7hgo] EshEs
AL Z=xo] MFI @ Hxo] Wl 9gako] o ulztsit= A
ol e}, IFSSO| Z7l- 3letd Adty Sad Agte =
| AR Avfolxut X9 Eeld Wt o 2GS

AT g S8 4

>.

B

ﬂl

B st oL
350l 1, 3, 5%2] %
ol LA XG0 uf
Fa BeAvdNe 28 ARk GAafel AdlAohs
gl usiA $xel ofste] $HA ol QX PXT HA S
S0 djde] FEg FEst: AgelmR 1 Ane ous
7Rk gy deiA, AA SN Ve 9 =59 &4,
AR HFY Aol FeE MAPPE 7SS o @ A
ol IFSSe}t FU3t ez AAAF mat Ao JAH=
7 F7H 71 = gtk
e Al 72l MAPPE:=9] o4 3%7F 7+ 7

7} 7].1]— =l 7 =712 Bt u}x] H A& g]-ﬂ E}E
395 & o Wollastonite 27} PPS] Z-9-[20]o]%= 1, 3, 5%
o Al 1A B NS S5 5% 3ol Y fd

f
Ol

2%

o
r]r

N

X,

o

o

3

D

(i

o

o P
3‘15

ﬁ 2

.

B 29T & G2 ABANRUAN S8 PPl 4o
A e AHS £3st A3 0%2] A% 36.2 MPa o], 1%



28 o1 4T - B - WEY - YAl - urEu B A PR 2k
100 100
80 80
[ ]
© T
o a < ] ]
S 60 . S 60
I= : ° = 2
= i =
g‘; | ] ‘ ?
S 40 o S 40
& b 7
20 ® 50% Jute/PP [B. Hwang] 20 ® 50% Jute/PP [B. Hwang]
B 30% Jute/PP [T. J. Keener] B 30% Jute/PP [T. J. Keener]
& 30% Flax/PP [T. J. Keener] ¢ 30% Flax/PP [T. J. Keener]
0 - - - 0 n n n

0 1 3 5
Contents of MAPP [wt%)]

Fig. 5 Comparison of tensile strength of natural fibers composites.
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Fig. 6 Comparison of flexural strength of natural fibers composites.
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(@) Flexural strength changes after humidity conditioning. A:

before conditioning, B: after conditioning.
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Fig. 8 Scanning electron micrograph of composite cross section, x200,
(@ 0% (b) 1% (c) 3% (d) 5% of MAPP contents. Numbers
indicate contents of MAPP.

Fg. 9 SEM photos of interayers: (a) 0% (b) 1% (c) 3% (d) 5% MAPP.
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