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Abstract

Typha angustifolia is a type of weed that easily grown and dispersed but
little utilized. The main composition of Typha angustifolia fiber is cellulosic structure. This
special project proposal is to sudy the possibility of using Typha angustifolia fiber as filler for
polypropylene, The aim is to reduce the production cost and improve the physical properties by
studying the effect of the quantity of fillers and type of coupling agents

The study deals with the influence of silane A-174 with the content of 4
and 6 percent on weight of fiber and 1 percent of maleic anhydride as coupling agent for
improving adhesion property between polymer matrix and filler surface.

The physical properties testings of composites show that either using
coupling agent or nonusing coupling agent the most of physical properties are lower than
polypropylene but these properties are useful to apply in some field. Thess composite also help

minimize cost in our manufacturing.
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5% wasnwiidgaadilaleis

F miniReene

i e, e
wodAnsoNa Y ; y 763 | 116,65 | 137.96 | 6.39
PP-composite MAH 1% 8.44 | 115:35 | 12514 | 6.52
PP-composite | Silane A-174 | 4% 7.66° | 4342-| 155.84 | 3.33
PP-composite | Silane A-1?4E 6% 758 5682 | 191.33 | 407

1= ANuAUGIRA (kgffmm)
2 = ANWMUYY (kgf-mm)
3 = Tugda (kgfmm )

¢ s -
4 = Wafiuamsoa
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MANUIN 0.

auianmamwesanaveulaslumiidest

Silane A-174
Wi
CH,=C— C-O-CH,-CH,-CH,-Si(OCH;),
gamma-Methacryloxypropylirimethoxysilane
AuarulAnMenIn ;

wyjiaria
-y organic resin Methacyloxy
-y inorganic resin Methoxy
13’1nﬁ'n’[maqn 248
ANVAUSHNMEN N ypunaala
anuansums (25°C) ' 1.04
Ariivniv (o, 25°C) 1429
paiAen ('C) 255
i (o 138

o '
mIazatod i pH 7 luazaw



Maleic Anhydrid
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‘ Physiéal Propérties of Maleic Anhydride.
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vuadnuewlg lasalidnuuzdundnluiid suivuuuesTsseutn museazais

Property Value
Mp., PC.. 2 ) AN\ [ GFR \ 2 /YN0 52.8
Bip.,8C.. £ 4 .77y LONY W' G0, [W . IP2.) oot . 199.9
SP.25~(solid) . FEves (N AL . TR . . \\J o, e, 1.48
n5:
2..p. VO MLLLLLLL AV QPSS W AL LLLL 1.4429
=20 ). . UL 2 7 L NAANANN £ NN 1.4781 -
O YR A I8 N R i 8305505 >N e 112U 1.638+
Viscosity, millipoises
U8 ouialgd™ N | /79U \NOX 1| SRR 1Y, 2= SR A | 2 S 15.3
8t 802C...... 0. .8 . <30 . 9. oS, . A A .. 13.1
anoee.. ... C )\ NN .../ ) ). 9.9
Sp.heat of: - A W 4
Solg N & AT\ .'. = Y/ P\ 2> )’ S . & "0.285
Liqud .. oY.... A\ oY A ... - 0.396
Thermal properties, kg. -ca.l /gram-mole
Heatof fusionm. . .....covinniiiiiiii i 2.75
Latént heat of vaporization...............c.viivinnocn-n 10.5
Heat of combustion......oove v e it 333.9
. Heat of formation. ..,.. T ., . e S 112.2
' Hest of soln. (of acid)................. I PP —4. 44
Heat of hydration (toacid).................... .. ....... 8.33
" Soly. at 25°C., g./100 g. solvent:
Inbenzene.........cooiiiuiii i 50
In toluene................ e e 23.4
In o-xylene............. PN 19.4
In carbon tetrachloride............................ . 0.60
Inchloroform............coviivi e 32.5
Inethylacetate...........c.o i i, 112
- In kerosene (h.p. 190-250°C.)....c................. e 0.25
227

Ingcetone...... oot




MANUIN Y.

puarsmedlaunruveanednseduneunsdnmnintes DSC

wadngaNau+ag 1aa(1%,5%,10%,15%)

12 4.000uW/div 2: 4.000uW/div 3: 4.000wW/div d4: 4.000uW/div

................................. Fd
. .\\ ..................... -o-:."(..‘l. ....................... = A
30 60 98 1]2@ 150 180
°C
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naansenau+wag 1ac(1%,5%,10%,15%)+Silane A-174

o 1v_4.000mW/div_2:  4.000wd/div 3: 4,000uW/div 4: 4.000uW/div

...............................................................

A Y
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it s A
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HOANTORAY
MAXIMUM ELONGATION TOUGHNESS MODULUS
STRESS %) (Kgf-mm) (Kgfhnm’)
(Kgf/mm)
SAMPLE 1 10.42 66.89 1073 771.1
SAMPLE 2 10.69 4278 830.5 509.9
SAMPLE 3 10.67 52.14 247.8 392.1
SAMPLE 4 11.39 119.7 167.4 495.3
SAMPLE 5 1135 218.6 1082 5105
SAMPLE 6 14.92 24.06 608.9 3874
SAMPLE 7 10.86 25.79 1433 549.7
SAMPLE 8 13.84 3592 581.8 508.2
MEAN 11.77 73.235 592.963 515.025
wodnsenay + waqlan 1%
MAXIMUM ELONGATION TOUGHNESS MODULUS
STRESS @) (Kgf-mm) (Kgffmm )
(Kgtfmm )
SAMPLE 1 3.383 6.682 143.5 464.9
SAMPLE 2 9.236 9.339 295.1 4359
SAMPLE 3 9.817 8.009 269.3 674.8
SAMPLE 4 9.093 8.608 281.7 542.0
SAMPLE 5 38.897 6.646 216.9 476.1
SAMPLE 6 9.005 7.540 2164 463.0
SAMPLE 7 3.792 4.107 109.9 482.5
SAMPLE 8 8.761 6.534 179.2 420.8
MEAN 3.998 7.183 214.0 501.25




-~ aai
noawsonau +Hyaglaa 5%
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MAXIMUM ELONGATION | TOUGHNESS MODULUS
STRESS @ (Kgf-mm) (Kgfhmm")
(Rgf/mm )
SAMPLE 1 7.730 4.833 62.73 3119
SAMPLE 2 8.280 16.65 2217 1712
SAMPLE 3 7.07 4.672 60.40 329.9
SAMPLE 4 7.653 11.38 140.5 496.7
SAMPLE $ 2.380 20.42 2462 2692
SAMPLE 6 7.275 8.442 97.25 262.5
SAMPLE 7 7.469 5.834 82.00 5762
SAMPLE 8 7.634 3.861 6157 5407
MEAN 7.687 9.51 121.54 369.79
wodnsenau +waglaa 10%
MAXIMUM ELONGATION | TOUGHNESS MODULUS
STRESS @) (Kgf-mm) (Rgffmm )
(Kgf/mmz)

SAMPLE 1 5.640 4.467 3597 1473
SAMPLE 2 8.152 4.826 52.99 186.2
SAMPLE 3 5.966 5.077 5032 172.9
SAMPLE 4 6.145 5.256 49.54 102.6
SAMFLE 5 7.362 7.370 89.68 2057
SAMPLE 6 7.174 5.992 105.6 191.1
SAMPLE 7 6.630 4415 45.02 151.6
SAMPLE 8 8.206 8.801 1313 145.5
MEAN 6.909 6.863 70.05 162.86




woAnsonau +waglan 15%

MAXIMUM ELONGATION TOUGHNESS MODULUS
STRESS %) (Rgf-mm) (Rgffmm)
Ksf/mm )
SAMPLE 1 5.136 5.440 51.10 123.5
SAMPLE 2 4.860 5.229 37.97 119.0
SAMPLE 3 5.368 4.462 30.78 212.6
SAMPLE 4 5.545 5.297 35.77 119.9
SAMPLE 5 5.498 4.858 36.10 1774
SAMPLE 6 5.049 6.719 49.60 148.3
SAMPLE 7 5.286 5.504 40.44 116.2
SAMPLE 8 5.012 4.143 23.20 112.2
MEAN 5.219 5.210 38.12 141.14
wednsenau +waqlad 1% +SILANE A-174 4%
MAXIMUM ELONGATION TOUGHNESS MODULUS
STRESS %) (Kg-mm) (Kgffmm )
Kgffnm )

SAMPLE 1 6.692 14.73 1344 59.02
SAMPLE 2 6.676 6.273 83.90 54.38
SAMPLE 3 6.784 0.0462 44.58 1524
SAMPLE 4 0.8612 6.937 56.14 14.41
SAMPLE 5 1.382 7.518 98.74 3024
SAMPLE 6 1.408 1145 175.9 5.608
SAMPLE 7 1.201 10.29 101.7 37.93
SAMPLE 8 1.501 6.261 85.16 17.46
MEAN 1.501 6.261 97.57 47.55




wodnsaNau +raglaa 5% +SILANE A-174 4%
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MAXIMUM ELONGATION TOUGHNESS MODULUS
STRESS @) (Kgf-mm) (Kgfimm )
(Rgffmm")
SAMPLE 1 7.057 5.906 61.28 273.1
SAMPLE 2 6.216 7.874 84.18 196.4
SAMPLE 3 4.549 0.1810 9.964 2439
SAMPLE 4 6.430 6.271 66.36 98.02
SAMPLE § 6.298 0.7324 10.60 97.76
SAMPLE 6 6.837 3.971 36.98 160.8
SAMPLE 7 6.764 3.326. 29.74 2139
SAMPLE 8 7.091 5.571 55.29 208.6
MEAN 6.405 4.23 44.30 186.56
wWednsenay +iwaglaa 10% +SILANE A-174 4%
MAXIMUM ELONGATION TOUGHNESS MODULUS
STRESS %) (Kgf-mm) (Regtimm )
(Kthnmz)

SAMPLE 1 5.67 0.7413 27.03 169.0
SAMPLE 2 6.209 0.3306 26.30 244.3
SAMPLE 3 7.084 1.076 51.97 236.8
SAMPLE 4 5.187 0.6655 18.89 165.3
SAMPLE 5 3490 0.1827 12.06 2283
SAMPLE 6 7.279 0.7638 42.65 120.8
SAMPLE 7 7.920 0.6393 51.11 213.5
SAMPLE 8 6.260 0.5553 26.44 208.1
MEAN 6.137 2477 32.06 198.26




neansaRdu +yaglan 15% +SILANE A-174 4%
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MAXIMUM ELONGATION | TOUGHNESS MODULUS
STRESS %) (Kgf-mm) (Kgt/mm )
(Kgflmmz)
SAMPLE 1 3.143 0.3326 13.88 219.0
SAMPLE 2 5.675 1198 1678 128.6
SAMPLE 3 5.452 1.608 16.95 177.0
SAMPLE 4 5.159 1.4885 20.48 21.82
SAMPLE 5 5872 0.3829 18.02 184.2
SAMPLE 6 6.532 2.333 18.30 144.0
SAMPLE 7 7.442 24413 3378 52.48
SAMPLE 8 7.046 2.762 28.15 2833
MEAN 5.790 1.568 2079 151.3
nednsoNay +4ag lad 1% +SILANE A-174 6%
MAXIMUM ELONGATION | TOUGHNESS MODULUS
STRESS (%) (Kgf-mm) (stlmmz)
(Refimm )

SAMPLE 1 8.260 10.30 105.0 134.5
SAMPLE 2 8.760 13.21 118.1 251.0
SAMPLE 3 7.489 5.864 60.45 187.5
SAMPLE 4 6.618 3.258 3574 268.6
SAMPLE 5 $.629 19.349 258.1 62.49
SAMPLE 6 6.053 11.21 105.7 55.61
SAMPLE 7 7.947 7.7823 88.70 27.90
SAMPLE 8 7.111 17.11 112.9 111.6
MEAN 7.608 11.01 11059 137.4




wodinsenau +yaglan 5% +SILANE A-174 6%

43

MAXIMUM ELONGATION TOUGHNESS MODULUS
STRESS ) (Kgf-mm) (Kgffmm )
(Kgf/mm )
SAMPLE 1 7.057 6.440 93.63 11.25
SAMPLE 2 7.838 7.012 106.7 41.84
SAMPLE 3 7.202 1.770 33.65 40.85
SAMPLE 4 6.272 1.875 17.18 2252
SAMPLE 5 4.461 2.4369 25.55 62.01
SAMPLE 6 7.233 5.436 71.08 196.2
SAMPLE 7 7.573 8.8863 137.6 56.93
SAMPLE 8 6.395 3.079 49.57 921.6
MEAN 6.816 4.614 66.87 194.49
Wednsanay +iwaglad 10% +SILANE A-174 6%
MAXIMUM ELONGATION TOUGHNESS MODULUS
STRESS %) (Kgf-mm) (Kgfhmm )
(Reffmm )
SAMPLE 1 4.894 2.853 2143 75.62
SAMPLE 2 5.792 2.261 18.88 125.3
SAMPLE 3 6.135 3.798 34.26 230.6
SAMPLE 4 2.094 1.064 4,355 9746
SAMPLE 5 4.622 2.443 17.77 122.8
SAMPLE 6 4.584 4.099 30.49 216.8
SAWLE 7 4.406 2.7193 18.96 231.5
SAMPLE 8 4.205 4.531 37.57 203.9
MEAN 4.592 2.971 22.964 162.998




WOANTONAW +¥ag Jad 15% +SILANE A-174 6%

MAXIMUM

ELONGATION | TOUGHNESS MODULUS
STRESS ) (Kgf-mm) (Rgffmm )
(Rgffmm )
SAMPLE 1 4.373 5.708 37.08 149.1
SAMPLE 2 7.169 3727 4137 170.3
SAMPLE 3 8.009 2.453 3726 200.2
SAMPLE 4 8357 4.031 53.35 2818
SAMPLE 5 3729 1.889 17.56 94.34
SAMPLE 6 4.130 5.437 37.95 186.1
SAMPLE 7 4.190 2.0233 13.20 86.46
SAMPLE 8 3.130 3530 16.44 60.80
MEAN 5.386 3.591 31.776 153.638
HOAWTBAAY +¥aq Jad 1% +MALEIC ANHYDRIDE
MAXIMUM | ELONGATION | TOUGHNESS MODULUS
STRESS %) (Kgf-mm) (Kgffmm )
(Kgfimm )
SAMPLE 1 6.001 9.987 99.31 1294
SAMPLE 2 7.068 5.849 60.94 1219
SAMPLE 3 6434 6397 5833 1552
SAMPLE 4 7.747 8.862 85.88 142.2
SAMPLE 5 6759 8.657 73.34 8325
SAMPLE 6 6.966 9.845 75.43 2479
SAMPLE 7 6.634 15.533 144.8 69.01
SAMPLE 8 6.151 5.775 42.89 210.7
MEAN 6.720 3.863 80.115 144.945




wodnsenau +wagloa 5% +MALEIC ANHYDRIDE
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MAXIMUM ELONGATION | TOUGHNESS MODULUS
STRESS @) (Kgf-mm) (Rgffmm )
Ksgfmm )
SAMPLE 1 8.360 9.354 324.5 5533
SAMPLE 2 8334 4.113 135.7 3807
SAMPLE 3 7.990 2.879 90.23 3358
SAMPLE 4 8.542 5.496 1927 3543
SAMPLE 5 7.780 5.091 153.0 449.9
SAMPLE 6 7.800 9.858 1474 2363
SAMPLE 7 8.095 9.459 153.5 304.2
SAMPLE 8 8.297 8.230 1363 2152
MEAN 8.150 6.810 166.67 361.21
WoaANTBNAY +iraq Tad 10% +MALEIC ANHYDRIDE
MAXIMUM ELONGATION TOUGHNESS MODULUS
STRESS @) (Rgf-mm) (Ryffmm’)
(Kgffmm)

SAMPLE 1 5.695 6.345 55.80 111.3
SAMPLE 2 4972 8,249 65.15 134.1
SAMPLE 3 4710 3317 24.26 229.4
SAMPLE 4 4.041 3.14 2.64 205.0
SAMPLE 5 5.031 5217 4332 34.55
SAMPLE 6 4.890 3.464 30.19 66.41
SAMPLE 7 5.570 4.195 33.55 178.6
SAMPLE 8 5.538 8.407 78.94 1854
MEAN 5.056 5.160 44.480 143.10




wednsanawu +waglaa 15% +MALEIC ANHYDRIDE

MAXIMUM ELONGATION | TOUGHNESS MODULUS
STRESS @) (Rgf-mm) (Kgfimm )
(Kgffmm')
SAMPLE 1 5.695 6.345 55.80 1113
SAMPLE 2 4972 8.249 65.15 134.1
SAMPLE 3 4710 3317 24.26 229.4
SAMPLE 4 4.041 3.194 24.64 205.0
SAMPLE 5 5.031 5217 4332 34.55
SAMPLE 6 4.890 3.464 30.19 66.41
SAMPLE 7 5.570 4.195 33.55 178.6
SAMPLE 8 5.538 8.407 78.94 185.4
MEAN 5.056 5.160 44.480 143.10
wednsenau  @Wiumssuisdgandrhlean )
MAXIMUM ELONGATION TOUGHNESS MODULUS
STRESS %) (Kaf-mm) (Rgfimm )
(Reffmm )

SAMPLE 1 8.677 4.566 84.26 172.3
SAMPLE 2 8.272 9.228 1713 195.5
SAMPLE 3 8.377 7.864 165.5 136.1
SAMPLE 4 8.182 10.04 210.9 61.57
SAMPLE 5 7.908 6.131 1202 316.4
SAMPLE 6 6.643 3785 49.54 1212
SAMPLE 7 7.025 5335 8133 18.02
SAMPLE 8 5.974 4.166 50.20 76.61
MEAN 7.632 6.389 116.65 137.96




wadnsanau + waglaa 5% +SILANE A-174 4% ihwumssufedgantilalean)
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MAXIMUM ELONGATION TOUGHNESS MODULUS
STRESS %) (Kgf-mm) (Kgffmm )
(Kgf/mmz)

SAMPLE 1 6.605 2.809 36.98 57.97
- SAMPLE 2 8.298 4248 63.24 40.72
SAMPLE 3 7.967 3.904 46.71 220.9
SAMPLE 4 7.549 3.867 46.67 164.6
SAMPLE 5 6.814 3.675 47.08 121.6
SAMPLE 6 8.225 5.203 73.10 207.3
SAMPLE 7 8.380 1.354 15.42 142.5
SAMPLE 8 7.423 1.526 18.17 291.1
MEAN 7.658 3.334 4342 155.84

WedAnToNAY + waglaa 5% +SILANE A-174 6% (iiumssuisdaandilaTean )

MAXIMUM ELONGATION TOUGHNESS MODULUS
STRESS @ (Kgf-mm) (Kgfhm )
(Kgffmm)

SAMPLE 1| 7.875 5.371 69.21 143.0
SAMPLE 2 6.068 2.994 31.75 143.6
SAMPLE 3 7.788 4.009 59.68 164.6
SAMPLE 4 7.697 5.068 64.71 177.0
SAMPLE § 7.945 3.941 54.68 2399
SAMPLE 6 7.822 1.472 28.40 191.6
SAMH..E 7 8.193 6.117 104.5 194.5
SAMPLE 8 7.209 3.620 ) 41.62 276.4
MEAN 7.575 4.074 56.82 191.33




wodwsenau + waglas 5% +MALEIC ANHYDRIDE ( Hiumssudsdgandilaleian )

MAXIMUM ELONGATION TOUGHNESS MODULUS
STRESS @) (Kgf-mm) (Rgffmm )
Kgflmm )

SAMPLE 1 7.625 7.283 1139 163.6
SAMPLE 2 9754 - 3204 149.9
SAMPLE 3 8.141 7.254 1204 169.2
SAMPLE 4 8.691 5.916 112.2 116.5
SAMPLE 5 7.656 7.629 128.5 98.67
SAMPLE 6 8.937 - 219.6 258.6
SAMPLE 7 8.471 6.653 118.5 115.0
SAMPLE 8 8.222 6.846 . 124.6 87.84
MEAN 8.442 6.517 115.35 125.14
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Fm Rm Ext @ At A Work E Tensile
Break Done Strength
kgf kgf/mm? mm % % kgf-mm kgf/mm2 kN/m
69.83 9.005 3.770 7.540 6.229 216.4 463.0 118.1
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Strain (%)
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kgf kgf/mm? mm % % kgf-mm kgf/mm?
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