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4.2

«

«

( pasting temperature )

95°
e L
50°
°c X
95°c  95°0

Brabender Visco-Amylograph
Brabender Unit (B.U.)

1

Brabender

67-69°c
1,180

0
690
160

2

41



42

4.2
4.2.1
cross - linking Na3P303
cross - linking
! 40 ( ) pH 11.00 + 0.10
( 50+2 Na3P303 3 0.20 1
0.25 0.30( ) 2 4 6
4.2 4.3 [
heating - cooling cycle
Na3P30g
95 95 30 ( 50
( 4.3) Kerr
Cleveland  (33) Srijesdark U @9
cross - linking :
NagP30g ( Cross -
linking NagP30g
]
heating cooling  cycle 95
( 4.4) Na3P309
cross - linking NagP30g
95
( 95 30 (44
( Srijesdark
( (19) heating?
( 95 ( 95 30
cooling ( 95 30
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heating - cooling cycle {
( 4.6) Na3P3°9  «
heating-cooling cycle
VI
!
oxidation
heating - cooling cycle

heating - cooling cycle

Na3P30g
) 46 ( 4.5)
Unpaired
Nb3P30g 030 |
4 6
95
0.30 ( ) 4

oxidation

Na3P309

95

- Test

Na3P30g
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4.3

Na3P303 (A) ®)

a =020% *fhl=4
b =6
32 =025% @ =4
f2=6
33 =030% HBl=4
f2=6

95°

60.0+0.0
30.045.0

42 .5+7.5
15.045.0

2.5%2.5
5.0+0.0

95°C 30

112.5+7.5
52.5+7.5

775475
30.0+5.0

5.0+0.0
5.0+0.0

oo

212.5+7.5
105.0+10.0

190.0+5.0
77.542.5

30.0+0.0
27.5+2.5

46



4.4
Mean square

v d.f ol
% °¢ % °c 30
A . 1727.083 . 139.583*
®) 1 1,000.334 " 3,852,082"
B z 327.083” 1,002.084"
Error 6 37.500 64.584

A

50 °c

19,033.340*
16,502.090
3,858.328
64.583

9%
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4.5

NagPa0g(A)  (B)

a1 :o.zo% bL:4
Bz,

a =025% f =4
B o=

ag = 030% = 4
b =

2

95°C

30

52.5+7.5
225425

35.040.0
15.0+0.0

2.59+2.5

0 .0+0.0

-95°C

50°c-95°c

100.0+0.0

52.5+2.5

112.5+12.5
47.542.5

25.0+0.0
22.5+2.5

30



4.6 «

Mean Square

SV d.f.
95°C 0 -95°%
A) 1,356.250
<B) 1 918.750*
AB : 193.750¢
Error 6 22917

»

»

«

50°c-95° 0

3,956.250%

4,408.332*

1,039.584*
58.333

» 95

50
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4.2.2
AT 4., 5
8 % (solu-
bility) (swelling power) (
7- 10 {
! Na: P, Oy 0.30
( ) 47
Nas P: Qg
esterification ( STOH + NagP. Qg
STOPOST + NazH.P.0. ) (
O\a
)
No P: O
% 4.9
4. 10)
{
4.11 {
Nes Pso g
Na: P, Og {

% | 4.12)
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0.04

10.52 xio-
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% |

4121

Na P, Og
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]

Na P Oy
(A) (B)
a :O-ZO%bl :4
b2 =

8 = 025% fa =4
b =,

a8 = 0.30% bt =4

= 6
2

65°C

6.442+0.340

4.899+0.005

6.188+0.028
4.774+0.060

3.692+0.048
3.584+0.192

7.058+0.154

75°C

8.218+0.460

6.212+0.086

6.632+0.041
5.698+0.228

4.544+0.084
4.088+0.382

30.638+4.610

1

85°C

8.457+0.257

6.790+0.084

7.374+0.092
5.830+0.114

4.996+0.080
4.384+0.027

37.518+2.022

53

95°C

9.785+1.108

7.261+0.189

7.464+0.066
6.285+0.023

5.135+0.173
4.596+0.010

41.044+0.588



4.8

Na/\p/\o/\

(A) (B)

a =020% bl=4

2 =

a = 025% by = 4
b =

ag = 0.30% by = 4
b =

65°0

. 9.638+0.006
. 3.799+0.030

. 9.157+0.003
. 8.31240.114

. 1.832+0.032
. 1.794+0.030

13.270+0.050

75°C

9.855+0.080

8.384+0. 100

9.208+0.028
8.552+0.004

7.848+0.051
7.856+0.004

43.350+2.478

85°C

10.171+0.149

9. 172+0.044

9.462+0.120
8.636+0.034

7.911+0.005
7.894+0.002

50.250+0.335

54

95°

11. 129+0.221

9.278+0.062

9.609+0.009
9.047+0.007

7.992+0.016
7.926+0.006

50.228+1.198



4.9

6

»

Mean

65 C

5.041*

3.132*

0.631*
5.312X10-2

»

Square

nh C

8.618*
3.845*
0.630
0.142

»

»

»

8 .868

4873
0.333*
3.392X10"2

%

55

95°

18.422*
5.998*
1.026
0.433



4.10

SV d.f.
A .
(B) 1
B )
Error ‘

Mean Square

65 C T C
2,039 2 340¢
0.987" 0874
0215 0.250"

5330X10°°  6.622X10°3

56

% e
& C % °c
3.202* 5.041*
113" 3.132
0275 0631

1.330X10 5.312X10

9%



4.11

Na. P g(A)
;. = 0.25%
s = 0.30%

x 10,

6.2778+0.0412
9.0101+0.0209

6.7646+0.3182
9.0490+0.0106

10.0822+0.0320
10.5228+0.4852

5.9168+0.0002

x 10

3.6100+0.4120
30.9330+0.2090

8.4785+3.1815
31.3225+0.1065

41.6535+0.3205
46.0595+4.8525

57
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4,12 «V « «
«
Mean Square
Sov d.f. «
« « HS

A 8.584X10 1.246

(B) 1 9.927x10° % 0.207

B : 1.475%10° ¢ 0.452

Error 6 1.133X10-7 0.406
* « « 9%

NS « « %



4.13

1

Na3P. °, <A)
3 = 0.20%
a = 0.25%
a = 0.30%

24.06 + 0.32
2457 + 0.40

24.10 + 0.30
23.96 + 0.50

22.66 +0.24
23.00 + 0.02

22.68 +0.02

59
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4.2.3 J

oxidation
I oxidation
40 ( } pH9.00 + 0.10
NaOCl 3 3.00 , 4.00 5.00
( } 12 4 4.5
4.6 ( )
heating -
cooling cycle
NaOCl | 95
95 K| » 50
( 4.14) Senti (7)
NaOCl
(1 250 AU ) oxidize
(5-8 )
NaOCl |
heating - cooling cycle
9% ( 4.15 )
heating - cooling
cycle 4.16 NaOCl
heating
cooling |

heating - cooling cycle
NaOCl | |
oxidation
M m (6,7)
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» » »
! NaOCl  » )
W heating - cooling cycle
« » » 95 4.17)
» »
» heating - cooling cycle »
tin heating-cooling cycle » »
1 NaOCl » 5,00 (
) > ) A v ( 4.14)
» » NaOCl » 5,00 ( )
4 » » »

heating - cooling cycle
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4.14

NaOCKA)

a = 3.00%

.2 = 4.00%

55 = 5.00%

«

(C)
745
74.0

74.0
3.5

3.5
3.5

95°C

280.00+0.00
252.50+2.50

245.00+10.00
212.50+47.50

217.50+7.50
185.00+10.00

95°c 0

270.00+0.00
245.00+5.00

225.00+10.00

200.00+10.00

192.50+7.50
165.00+10.00

64

( ' «')
50°

395.00+5.00
347.50+12.50

290.00+5.00
252.50+2.50

222.50+7.50
190.00+10.00



4. 15

SV d.f
G
) 1
B )
Error ‘

65

Mean Square
1) » 1
9% °c % °c 30 50 °c
4,258.344* 6,243.750* 27,633.350*
2,852, 125 2,002.063* 4,602.125*
8.312 2.094 58.312
106.250 127,083 122,917

9%



4.16

NaOCI(A)

a_ - 3.00%

a, - 4.00%

a3 - 5.00%

b, - 4
b -
b, - 4
b, - 4

95°c-95° 0

10.0 +0.0

75+ 25

20.0 +0.0

125 + 25

25.0 + 0.0
20.0 + 0.0

66

(..
50°¢-95° 30

1250 + 5.0
1025 + 7.5

65.0 + 5.0
525 + 75

30.0 - 0.0
25.0 + 0.0



Sov

4. 17

d.f,

« |

Mean Square

95°0  95° 30

189,583*
75.000%
6.250
4.167

95°0

30

7,627.084
533.336
77.082

54. 167

9%

67

«



4.2.4

65,7585  «9%

% |

«

4.22
NaOCl  «

4.24

«

4.20

) oxidation

«

«

NaOCl

hydrolyze

% |

«

(:2))

«

4.23)

0.09
(35)

NaOCl

4.21)

(

«

«

4.18 «

«

«

4.19

NaOCl

oxidation

(34)

«

oxidize

« «
«

«

«

«

NaOCl

1.10

«

«

«

NaOCl

«

«

«

«

68

«

«
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<40l Z LEIL i535Z.'Z 69
% ( 4.23)
4.2.5

heating - cooling cycle

heating - cooling cycle

4.7 4.10
heating - cooling cycle 5
oo ) (peak viscosity)
20 .. 1,950 . . ’ 10
break down heating
5 ‘
heating - cooling cycle '
9 10 1 heating cooling
cross - linking ( Na: P o ¢
0.30 4 ) oxidation
( NaOCl 5.00
4 ‘ ) 5 .
heating - cooling cycle
10 125

«  break down
' 5 o | )
heating - cooling cycle
10 125
4.25 )



70

(| 5)

4 Brookfield Viscometer (Brookfield Engineering Laboratories,
Inc. 1RVID) 25 °C
83 ( ) 3
!
25 °C 2 3
3
411 - 4.13
Mazurs (35)
5 411 A
1,190 1950 .. 1,000
A Mazurs
| heating-

cooling cycle



« 4.18

NaOCKA)  (B)
a.=300% bl 4
B .
B.=400% b =4
ho= .

65°C

. 20.462+0.720
. 22.031+2.169

. 22.640+1.774
. 22.987+0.927

. 24.867+0.025
. 25.886+0.408

75°C

23.994+0.764
24.486+1.534

27.246+1.653
28.969+1.071

30.499+0.254
31.908+1.609

{ «

85°C

26.350+0.524
25.690+1.046

31.314+1.500
29.856+0.454

34.491+1.521
35.414+0.842

1
95°C

26.682+1.108
27.746+0.126

31.983+1.047
33.199+0.457

39.746+1.004
39.303+0.271



14.19

NaOCI(A)  (B)

B. =3.00%

3"=4.00%

a =5.00%

V

@O

. 15.054+0.902
. 15.650+0.684

. 16.548+0.736
. 15.716+1.354

. 18.314+1.330

. 20.088+0.438

SO

18.387+0.235
18.420+0.254

21.746+1.006
22.302+0.368

27.607+0.643
28.620+1.544

85°C

20.726+0.852
21.550+0.940

25.294+1.506
26.288+1.054

36.640+0.878
37.990+1.678

12

95°C

22.372+0.940
25.204+1.344

29.504+1.388
30. 178+0.672

43.284+0.226
44,183+0.337



4.20

v d.f.

421

Mean  Square
65 °c 7 °0
17.380* 48.691*
2.852 4.378
0.380 0.410
3.132 3. 156

!

Mean Square

65 ¢ 750

16.564* 96.320*

0.788 0.855

1.702 0.240

1.872 1.355

gh”

79.802*
0.476
1.468
2.283

95° !

217.411*
3.345

7. 178X10. .
2.858

13

9% °0

152.368*

0.843

1.210

9%

% °c

418.320*
5.467
1.407
1.744



4.22

NaOCK A)

a = 3.00%

a. = 4.00%

:s = 5.00%

b. =4
£52 T 6
o = 4
£52 = 6
o = 4

0.0287 + 0.0059
0.0331 + 0.0079

0.0438 + 0.0028
0.0538 + 0.0046

0.0760 + 0.0012
0.0905 + 0.0087

14



4.23

sov d.f.
(A) - 2.865X10
() : 2.698%10
AB . 2.780X10°
Error 6 o . H43X10~S

75

Mean  Square

0.155
8.691X10 "~
9.595X10 "

0.170

9%



4.24

NaOCI(A)

31 = 3.00%

2 = 4.00%

3 = 5.00%

<B)

bl=14

b2 =16

bl=4
b2 =6

bl=4
b2 =6

23.60 +0.30
23.68 + 0.44

24,06 + 0.38
23.98 +0.00

23.67 + 0.27
24,18 +0.10

76
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8l

4.25
( 5)
(centipoise)
NbOCI (A) (B) 90°  25°  25°% ! 25°c 2 25°¢ 3
5.00 % 4 . 1088 241.2 1,209.4 2,214.2 1,727.2
6 . 1049 2343 1,127.1 1,860.0 1,635.4

377.8 31,511.6  29,471.6 25,817.2 2,444.6
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]! 4.13
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