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Abstraet

The purpose of this study is the investigation of the physical properties, handle variation
of polyester fabrics grafted methacrylic acid. The resnlts are as follow

1, In the case of moisture recovery, MA-g-PET results in an improvement of apprnxi-
mately 4% when the graft ratio reaches 25%, whilst Na-MA-g-PET results in an
improvement of approximately 9% when the graft ratio reaches 20%.

2, The static electricity of Na-MA-g-PET, is rarely generated when the graft ratio exceeds
10%.

3. The T.H.V. indicate that the values had deteriorated in the case of MA-g-PET, whilst
the Na-Ma-a-PET values demonstrated superiority.

4, The value resulting from the MA-g-PET and Na-MA-g-PET treatment methods are
calculated as being 0.0130, whilst the value pursuant to graft ratio is 0.0000.
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Table 1. Specification of the fabric

Material Polyester 100%
Yarn number 75D/ 36f
Weave Plain
Fabric Count(endsX picks/5¢m) 210191
Thickness (mm) 0.12
Fabric Weight (g/m?) 73.1
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Fig. 1. The variation of miosture regain with changing
the graft ratio for MA-g-PET and Na-MA-g
-PET.

£ ARG BADE A4

4 gtk

21

Aol dxy Azche AL o
o]Z}-2 —COOH7} 4] ez &A% oju

o Nadez EAshe At Asdel 271 wiiol

=,

MA-g-PETH &3 Na-MA-g-PETAE2] =4

& £3% 4 FE Fig. 20) vebigieh

=143 PET

o] ol A glo] 800 Vol 7M7hs 435 vhehi & v

& MA-g-PET: oetzed 5%71A4+
-6-7}0}04 25% 1A=

&o) 2

v Na-Ma-g-PETE agEEge] 10%

ol A H gho)
1000 Vol 747 F7heted 2otz e
%ol o] s wawte] HarEigieh el
o)4fe] =wd

wlR AL AL A EA e e E Jehydeh
MA-g~PET7]- Z8lo] g gdoA 23 =hay

o A

ol A%
A Aﬁi A7Ee, NaMAg-PET/ zeh=
£l 10% ol4o] Bl =pasagte] Al $AHA
% AL

A BfH 449 oFol

AL T 2TUR AT TH¥E

—COQH>|7} Na¥ =14

Aol Ay

m}o}x] 1 carboxylateo]-&2}

ol Nag] 2ol gJajA F77)7 dadieiete 4
A FAH 7] e,

1200

1000

800

600

Static Voltage(V}

400

200

0 10 13 15

Fig, 2.

'\

2 -
L 'y - ™ - -

18 20 22 26 28 30
Graft Ratio(%)

O MA-g-PET @ Na-g-PET

The variation of frictional electrostatic voltage
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Table 2. DThe variation of tensile properties with changing the graft ration for MA-g-PET and Na-MA-g-PET.

Graft ratio(%)
Tensile
properties 16.5 20.3 24.7 29 .4
0
A B A B A B A B
LT 0.987 0.904 0.901 0.922 0.880 0.827 0.790 0.824 0.794
WT 4.18 3.76 4.85 4.12 511 4.16 5.12 4.31 6.22
RT 75.7 72.8 72 .4 69.0 72.8 68.5 71.8 66.0 70.7
A I MA-g-PET

B : Na-MA-g-PET

Table 3. The variation of shear properties with changing the graft ratio for MA-g-PET and Na-MA-g-PET.

Graft ratio(%)
Shear
properties 0 16.5 20.3 24.7 29.4
A B A B A B A B

G 0.27 0,82 0.32 1.38 0.52 1.41 0.55 2.29 1.12
2HG 0.77 1.05 0.37 1.19 0.%9 1.72 0.59 3.08 0.85
2HGS 1.28 3.21 1.26 3.46 1.06 3.95 1.33 5.16 1.84

A MA-g-PET

B Na-MA-g-PET
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Table 4. The variation of bending properties with changing the graft ration for MA-g-PET AND Na-MA-g-PET.

Graft ratio (%)

Bending
proporties 16.5 [ 20.3 2.7 ' 29 4
0 -
A ' B A B ' A T B A B
B 0.0615 | 0.0850 | 0.055 | 0.0859 | 0.0575 | 0.1128 | 0.0599 | 0.1610 | 0.0869
HB 0.020 | 0.0379 | 0.0192 | 0.0394 | 0.0201 | 0.0560 | 0.038 | 0.0820 | 0.0419
A:MA-g-PET
B : Na-MA-g-PET
0.04 0.020
0.03f o 0.015F o
E
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Fig. 3. The variation of B/W value with changing the
graft ratio for MA-g-PET and Na-MA-g-PET.
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Fig. 4. The variation of 2HB/W value with changing
the graft ratio for MA-g-PET and Na-MA-g
-PET.
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Table 5. The variation of compression properties with changing the graft ratio for MA-g-PET and Na-MA-g-PET.

Graft ratio (%)
Compression ‘ T e e e
properties 16.5 20.3 : 24.7 29.4
0 —
A B A B A B A B
LC 0.664 0.648 0.534 0.613 0.344 | 0.601 0.291 0.424 0.180
wC 0.028 0.029 0.034 0.029 0.035 ¢ 0.031 0.036 0.035 0.050
RC 72.6 80.6 84.6 80.6 81.3 { 75.1 79 65.1 76.7
A TMAgTET N S
B Na-MA-g-PET
0.16 0.012F ‘
L4 1
b " ‘_ ‘
0.12F T
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2 0.10F = % 3
= - !
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Fig. 5. The variation of WC/T value with changing the
graft ratio for MA-g-PET and Na-MA-g-PET.
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Table 6. The variation of surface properties with changing the graft ratio for MA-g-PET and Na-MA-g-PET.

Graft ratio(%)
Surface — T e —
properties % 16.5 20 3 24.7 29.4
0 : —
L B l A B l A L B A B
MMD 0.15 | 0139 | 0. 0.139 | 0133 | 0142 | 0120 | 0.130 | 0.1%
MIU 0.033 | 0038 | 0. 032 0.03 | 0.025 | 0.03 | 002 | 0.0% | 0.019
SMD 2961 | 3.872 | 3559 | 387 | 2.97 | 3.729 | 2958 | 3.422 | 2.940
A T MA-g-PET '

B Na-MA-g-PET

Table 7. The variation of weight and thickness with changing the graft ratio for MA-g-PET AND Na-MA-g-PET.

Graft ratlo( )

Thickness e — =
and weight o 16.5 20 3 24.7 29.4
B 8 B A A | B
Thickness 0.210 0.218 0.222 0.222 | 0 251 0.242 0.243 ) 0.274 0. 340 -
Weight 2.880 3.633 3 634 3.715 | 3.716 3.834 3.850 4.394 4.395
A MA-g-PET - T

B Na-MA-g-PET
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Fig. 7. The variation of MMD/SMD value with
changing the graft ratio for MA-g-PET and Na
-MA-g-PET.
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Table 8. The variation of H.V. and T.H.V. with changing the graft ratio for MA-g-PET and Na-MA-g-PET.

T~ Properties KOSHI | NUMERI FUKURAMI THYV.
— B . ,
G-ratio (%) . A B A B A B A B
0 5.56 5.56 4.72 472 | 6.16 6.16 3.2 3.22
16.5 6.69 5.75 3.82 480 | 5.9 6.79 2.81 3.35
20.3 6.98 5.94 4.87 5.92 | 4.4 7.66 2.83 3.84
24.7 7.3 5.66 4.7 6.68 | 6.47 9.35 2.35 4.25
29.7 7.72 6.58 5.33 7.38 | 6.48 9.50 2.65 4.75
A I MA-g-PET o
B : Na-MA-g-PET
Table 9. Analysis of Variance for graft ratio and treatment method
DF S5 MS F P
- A 3 526.0000 175.3333 10.1938** .0005
B 3 249.7500 83.2500 9.8521** .0006
A 3 6804000 226.8000 13.6012**
.0
X2 B 3 18429500 614.3167 35.4073*"* 000
X3 A 3 2874.9500 958.3167 39.1549*" .0001
B 3 2085.2000 695.0667 34.1137*"* .0000
x4 A 3 132.5500 44.1833 2.0671 .1450
B 3 713.7500 237.9167 48.3080*** .0000
X5 1 3.08025000 3.0802500 10.88* L0130
* p<0.05, ** p<0.01, *** p<0.001 X4 T.H.V.
X1: KOSHI X5 . Treatment Method
X2 : NUMERI A MA-g-PET

X3 FUKURAMI
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