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Relationship of Hardness Components in Filature Water
with Reelability Aid Reagent
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SUMMARY

This experiment was conducted, how making use of “Seracol 100”, a kind of nonionic surface
active reagent, during cocoon cooking and silk reeling process which is mainly used in Korea and
developed by one of the authors since 1965. Main purpose of the experiment is to investigate the
influence of the activity of the reelability aid reagent on various degree of hardness component
and various salts which are contained in filature water being used by silk factories now.

Specifically, it was tried to determine the effects of the reelability aid reagent added to each
sample water of artificially differentiated the degree of hardness component upon sericin solubility.
Some of the major findings are summarized as follows.

1. “Seracol 100”, with below 5°dH water, increased sericin solubility in each sample water, but
above 10°dH the effect of it shows a significant relationship with the different degree of
hardness component. Besides the component (MgCOs)4 - Mg(OH),, generally, the higher the
degree of hardness in the water, the less the amount of desolved sericin in the water showed.
There is little or no difference between 1000 times diluted “Seracol 100” water and 2000 times
diluted “Seracol 100® water in terms of sericin solubility.

2. The different kind of degree of hardness component shows a significant relationship with sericin
solulbiity. In case use of “Seracol 100", Mg hardness component affected on the sericin solubility
more than Ca hardness. But in the control, contrary to this, that is Ca hardness component did
more than Mg hardness,

3. The different kind of salts in degree of hardness component show a significant relationship
with sericin solubility. In the control water, nitrate is the greatest among salts affecting
on sericin solubility, next chloride and sulfate are in order. In case of “Seracol 100” water,
chloride is the least among salts, below 10°dH, next sulfate and nitrate are in order, and
above 15°dH, next nitrate and sulfate are in order.

4. In case of “Seracol 100” water, the more contained heavy metal salts (Fe, Al, Cu, Mn) in the
water, the less sericin solubility showed. It is found that there is little or no difference among
other salts in terms of sericin solubility. But alkaline metal salt remarkably increased sericin
solubility.

5. In case of “Seracol 100” water, tinting of the water was affected by Ca salts more than by



Mg salts. Among other salts, only Al and Fe affected on the tinting of the water, specifically,

in view of the fact that “Seracol 100” water increase the tinting of Fe salt water, but decrease

the tinting of raw silk. It is thought that “Seracol 100” deter Fe*? from absorbing to raw silk

by deteriorating the activity of Fe*2,

6. “Seracol 100” have the effect on osmosis of the water. After treatment until 2hrs the osmosis

of 1000 times diluted “Seracol 100” water is the greatest, next orders are 2000 times diluted

“Seracol 100 ”and control. From 2 hrs to 6 hrs the osmosis of 2000 times diluted water is the

greatest, next orders are 1000 times diluted water and control. After 6 hrs the osmosis of the

water is the same order as above.

7. In view of the fact that “Seracol 100" have the effect to control the degree of hardness

during the treatment of cocoon layer in the water, it is thought that, in varying degree of

hardness in the water, there is a significant relationship between “Seracol 100” and degree of

hardness components in cocoon layer.
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Table 1. The relation of sericin solubility between hardness

component and reelability aid reagent.

— i °dH
e Treatment N 0 2 5 10 15 20 25 ) 30
Component  ~~—___ T~
T 8.01 7.06 6.81 6.31 5.81 5.06 5.00 4.88
CaCl; T, 7.94 7.25 6.69 6.44 5.63 5.13 5.00 4.75
To 7.19 6.94 6.81 6.38 5.94 5.13 5.06 5.00
Ty 7.25 6.63 | 6.06 5.88 5.81 5.44 , 5.06
MgCl, T, 7.00 6.44 6.19 5.94 5.88 5.38 5.00
To 6.56 6.13 6.90 5.25 5.06 5.00 4.75
T 7.06 6. 56 6. 44 5.81 5.94 5.50 5.31
CaSO, T, 6.94 6.44 6.25 6.00 5.69 5.38 5.19
To 6.44 6.38 6.00 5.88 5.13 5.00 5.00
T 7.63 6.81 6.75 6.44 6.31 6.06 5.88
MgSO0, T, 7.50 6.63 6.75 6.38 6.13 6.13 5.75
To 7.38 5.94 5.88 5.06 5.08 5.06 5.00
o B T 7.38 7.13 6.44 5.69 5.25 5.06 4.88
Ca(NOs). T, 7.25 7.19 6.50 5.88 5.31 5.31 4.81
To 7.13 7.06 6.63 6.00 5.44 5.38 5.13
Ty 7.94 6.94 6.88 6.31 6.31 6.13 5.69
Mg(NO3), T, 7.44 6.88 6.63 6.38 6.25 6.38 6.06
Ty 6.81 6.13 5.88 6.38 5.25 5.00 4.88
Ts 7.13 6.88 6.13 6.00 5.25 5.06 4.94
CaCOs3 T, 7.00 6.94 6.19 5.81 5.38 | 5.25 5.00
To 7.00 6.75 6.13 5.88 5.38 I 5.38 5.00
T, 10.25 ! 13.88 {14.00 | 14.38 | 14.50 | 16.38 | 16.94
MgCO:; T, 10.63 | 14.13 | 14.19 | 14.48 | 14.88 | 16.56 | 17.50
To 9.88 |11.75 | 13.75 14.06 | 14.19 16.13 | 16.88
Notice T;; 1000 times diluted “Seracol 100" water
T,; 2000 times
Ty ; Control

°dH ; hardness degree in Deutch
MgCOs; (MgCOs), + Mg(OH).
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Fig. 2. The affect of kinds of hardness degree on sericin solubility
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Fig. 3. The affect of salts on sericin solubility
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Table 2. The affect of reelability aid reagent
on tinting of salt solutions
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Table 3. The relation of sericin solubility between salt and

o

concentration of and Mg water, 5°dH
" of the other salt water, 5ppm

reelability aid reagent.

Tt e e -0 Amount(ppm) . =

\ ... Treatment R ‘ 2 5 10 15 20 25
_ Component e T}

i Ty 7.06 | 6.94 | 5.69 | 5.63 ‘[ 5.44 | 5.13 | 5.13

Fe - 6.81 | 6.88 | 5.50 | 5.56 ; 5.38 | 5.19 | 5.06

o 6.56 | 6.38 | 5.56 | 5.25 | 5.00 | 4.69 | 4.38

T, 6.88 | 6.63 | 6.13 | 5.63 | 5.13 | 5.00 I 4.56

Al T, 6.94 | 6.50 ( 6.19 | 5.88 ﬁ 5.06 | 5.06 | 4.50

| T 6.81 | 6.38 | 6.13 | 575 | 5.25 | 5.06 | 4.8

T | 7as | 694 | 656 | 631 (' 5.04 | 5.5 | 531

Cu T, | 7.2 } 6.88 | 6.63 | 6.44 | 6.00 | 5.38 | 5.19

To | 6.69 | 6.50 | 6.25 | 5.88 ' 5.63 | 5.13 | 5.00

T, | 7.13 | 7.25 | 6.69 | 6.50 [ 6.13 | 5.81 ' 5.56

Mn T, 7.19 | 7.31 | 6.63 | 6.5 | 6.06 | 5.94 | 5.69

To 688 | 6.75 | 6.19 | 6.00 | 575 | 5.44 | 5.1

T ‘\ 7.5 | 7.50 | 7.38 | 7.44 | 7.50 | 7.56 | 7.50

NH, T, | 738 | 713 | 7.19 | 7.25 | 6.81 | 7.31 | 7.06

To | 694 | 6.63 | 660 | 6.69 [ 6.81 | 6.75 | 6.63




Ty 7.50 7.38 7.44 7.13 7.38 7.13 7.25
K T 7.25 7.44 7.38 7.31 7.06 7.25 6.94
To 6.88 6.75 6.69 6.56 6.75 6.81 6.63
Ty 7.63 7.88 8.13 8.19 8.13 8.38 8.50
Si T, 7.50 7.81 7.94 8.06 8.00 8.00 8.19
To 7.38 7.50 | 7.50 j 7.63 7.75 8.00 8.13
Ty 7.81 8.06 8.31 9.25 9.81 {10.63 | 10.75
Na T, 7.88 | 819 | 8.25 | 9.31 | 9.75 |10.50 | 10.44
To 7.56 J 7.69 8.00 8.50 9.25 9.75 | 10.44
Notice  FewrovoerernFeS0;  AlveeeeresAI(SO)z  Cuerrees oo CuSO,
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T,; 2000 times "

To; Control
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Fig. 4. The affect of “Seracol 100” on the tint
of raw silk in FeSO, water.
A; the raw silk treated in control
B; the raw silk treated in 1000 times diluted
“Seracol 100" water.
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Fig. 5. The affect of reelability aid reagent on osmosis of filature water.

Notice Ty; 1000 times diluted “Seracol 100” water
Te2; 2000 times diluted “Seracol 100” water
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Fig. 6. The relationship between concentration
of reagent and surface tention
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Table 4. The affect of reelability aid reagent
on variation of hardness degree
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CaCl, { 29| 28| 31
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MgCO; 2.9 2.8 3.0
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