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Summary

This investigation was carried cut to obtain the reeling water conditions in Korea. The analyzed

items of water were pH, colority, turbidity, acidity, alkalinity, solids electric conductibity hardness

and heavy metal ions.

About 40% of the reeling water were found to be agreeable, 30%

were acceptable provided

with some quality control and the others were out of acceptable range mainly based on the

M-alkalinity, acidity, pH and total hardness. It was found that there was a following relationship

between total hardness and electric conductibity with the relative correlation coefficient r=:0. 9145.

y=15.967+0. 22774z

Where z,y are electric conductivity and total hardness respectively.
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Table 1. The analysis methods for silk reeling water
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™. HTAS %& Total carbonate= kFol HiES ¢l
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Item Methods of analysis 1Standard| Item J Methods of analysis |Standard
pH Glass electrode method KS Iron(Fe) Light absorption method JIS
Colority Platinum cobalt method KS Manganese (Mn) Light absorption method JIs
Turbidity Sight tubidity method KS Copper (Cw) Light absorption method | KS
Total acidity Neutralization method KS Aluminum (Al) Light absorption method KS
M alkalinity Neutralization method KS Silicate (SiQs) Molytild%num yellow JIS

metho
Electric conduc- | Electrode analysis KS Ammonium ion Light absorption method KS
tivity method (NH*)
CODya Acid oxidation method KS Chloric ion(Cl-) | Light absorption method KS
Total solids Weight analysis method | KS Total carbonate Strontium chloride- KS
(H,CO3-HCO;5~ Hydrochloric acid
COz2) titration method
Hardnes Chelatometry method KS Sulphur ion(SO2-) | Barium chromete- JIS
Diphenyl Carbazid
method
3¢ KS: Korean Industrial Standard. Testing method for Industrial Water M0100-82.

JIS: Japanese Industrial Standard. Testing method for Industrial Water K0101-1979.
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Fig. 1. Relationship between pH and total carbonate
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Table 3, The relationship between water properties and its source

T~ L Division Total ‘ River Water Under ground water] Mingling Water
~— . o

Ttems \\ ‘ n z ’ n ‘ Iz n z ‘ n l I
pH 42 6. 63 22 6.70 18 6.65 2 6. 68
Total carbonate 40 39. 89 22 31.53 16 45.55 2 85.92
Carbonate acid 40 19.44 22 13.92 16 24,34 1 2 40.93
Hydrogen carbonate 40 36.59 22 30.16 16 42.33 ‘ 2 78.81
Carbonate ion 40 0.02 | 22 0.15 | 16 0.013] 2 0.025
Colority 42 2.14 22 2.5 18 1.61 2 3.00
Turbidity 42 1.64 22 1.73 18 1.50 2 2,00
Total acidity 42 17.31 22 13.01 18 20. 96 2 3L.77
M alkalinity 42 48.93 22 38. 62 18 53.7 2 119.10
Eletronic conductivity 42 219. 06 22 117.21 18 252. 89 2 [ 375. 00
CODwuy 42 1.49 22 1.46 18 1.26 2 3.77
Total solid 42 187.29 22 152.91 18 198. 94 | 2 460. 50
Total hardness 42 80. 05 22 65. 64 18 90. 56 ‘ 2 144, 00
Noncarbonate hardness 42 31. 36 22 27. 06 18 36.98 . 2 28.18
Carbonate hardness 42 48. 67 22 38.54 18 53.58 ‘ 2 115. 82
Calcium hardness 42 56. 21 22 | 45.55 18 64. 39 2 100. 00
Magnesium hardness 42 23.17 22 18.79 18 26,22 2 44, 00
Iron (Fe) 42 0.19 22 0.16 18 0.23 2 0.12
Manganese (Mn) 42 0.06 22 ! 0.04 18 0.07 2 } 0.24
Copper (Cu) 42 { 0.01 22 0.01 18 0.01 2 ‘ 0.01
Aluminium (Al) 42 0.20 22 2.21 18 0.18 2 | 0.39
Silicate (8i03) 42 9.79 22 6.79 18 13.63 | 2 i 8.23
Calcium (Ca) 42 22.45 22 18.16 18 25.76 2 | 40. 00
Magnesium (Mg) 42 ‘ 5. 81 22| 4.91 18 ; 9. 36 } 2 | 10.70
Ammonium ion (NH,%) 38 0.13 20 0.14 16 | 0.12 t 2 0. 005
Sulphur ion (SO,27) 38 6.70 20 5.04 16 7.70 ‘ 2 15.20
Chloric ion (CI7) 42 J 26.59 22 15. 64 18 28.83 | 2 142.50

ko) MMM BAE A Dk -, 1976).

4. Total carbonate(H,CO;+HCO;~+CO3*)
2% Hardnessthsr& w2
B Bol afE e AATh o= COll kT M
WYHES i (s vtz A7l chloride ion
ol M= Ao, Aw7A BA 5L B A HE
A FERE 2 EEh K ok 35mg COy/IA =
E4A8 K7 BiEREe £ Ao vhue(4,
1973).
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5. Colority, Turbidity
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2EEW T HHFA by Wlke FELZE 3
==l
6. Total acidity, M-alkalinity

pH, Acidity, M-alkalinity= HE{ER = EA i
ol wel g b cheFelAl etk Table 59
Zrol JEEMAKE WHE, WMHRREGIC), FHARE
(50°C), FHEEE (70°C, 100°C) 5 £ WA 204
B B, oS R o #{L#EE = Total hardness
o BRI Ak & MEST Akd % pH,
Acidity, M-alkalinity2] ###{t-t vk = EHRL Car-
bonic acid 2 Hydrogencarbonate ion® HardnesstZr
e} el HEE" Zloz Azsn ol AAR
) FRAKY oo s sHRER L AEste 3
2 ta FRES Aoz A7

HWREKE @l 224 5FEEo] A A Sericin

=0
3L T



Table 5. Water properties heated with various temperature
. 1 i - ROOm o o ) o °
Filatures | Item } Unit temperature 30°C 50°C 70°C 100°C
pH { 6.95 7.08 7.31 7.51 8. 69
C.B Total acidity mg CaCQOs/l 9.06 9. 06 9.96 7.25 0
M-aikalinity mg CaCO3/! 43, 60 45,14 46. 17 46. 17 61.55
Total hardness| mg CaCO;/! 88 88 88 38 88
| pH 6.29 7.46 6.45 7.03 7.71
H.S Total acidity mg CaCOs/! 23.55 21.74 21.74 15. 40 4,53
) M-alkalinity - mg CaCOy/! 35.91 40.01 40.01 40. 01 42.06
‘i Total hardness; mg CaCOs/! 68 68 68 68 68
pH 6. 40 7.2 8.9 | 7.5 9.3
E.S Total acidity mg CaCQy/! 2.72 3.62 1.81 3.62 0
’ M-alkalinity | mg CaCOy/l 16. 41 103 3.08 0.51 0.51
Total hardness| mg CaCOs/l 20 20 ‘ 20 20 20
¥ Analysis after 20 minutes’ evaporation at each temperature
o] BT ES = A& QA Ak, Sericinig e} GETE SR M 80%v HftAK REED Aoz
A7 @A A= Acidity & M-alkalinity= gt = Vel ow| o] F 60% = =& FKY 2 60%F ¥ 35%
24 M-alkalinity®} pHE FobA = Aciditys whobA] = 100 BLlo] BEAEZA ILEES st Kol
2.2 SericinizZ g7t (R = A4 e 4 g} At Hardnesst:4r-2  Acidity, Alkalinitye] v]3}e
7. Electric conductivity Sericinid fifERe] 2A ddz #HE=Edesd($ 5,
ke Electric conductivity= Total hardness<} 1963~1970), 23 HWHREM & HHLTERN BXE

& MM (=0.91°]
ff A Rl A
Magnesium carbonate®} calciume 2 HEHl=l of BER
B 105ps/cm® $4 5] ¢ o}
8. Total solids

Total solids¥ Total hardnesse} 434 4= r=0. 662
Bl Aeh of A RE Ee HE K Total
solids T #4r-& Hardnessth: 733} ®] £3bw]  $4R A K9
&€ Total Solidste 70mg/l2  ¥EHESl 7 Total solids
7t o sericinf#E WA A= Ao gl
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ol wl ol o

olEiE AL
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of Al &} o] fniel {%%& Carbonate hardness®] ##Eir
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BoyEgEsr | WA = IniEs s BE o9

o] 25

o2& Ao

Hardness,

pH, zes 4% Feo] L% HE Hardness 45mg
CaCOg/l+= Mkalmltyﬁé}ol Hydrogen carbonate
(HCOy™) & o] iz Bl H#als ¢lg Aon A
7+ of,

10. Iron, Manganese, Copper, Aluminum

9. Total hardness AG7A " vz E Fe, Mn, Cu, Al% Sericin
B A AKEE Total hardnessi= 45mg CaCOs/l2A B MitREl = 2 EvhE ffe AEL Ugis
MES BokE Tabx gleovt 42fke] MRBMHEAKE FEEERES FREA oo WEE VA dan B
Table 6. Heavy metal contents in silk reeling processes

. Criginal Cooking Picking Reeling o Raw silk

Ttem ‘ Filatures water water bath | water bath water bath Cocoon layer, filament

Tron (ppm) C.B J‘ 0.90 0.38 0. 66 0.23 28. 40 24, 41

E.S [ 0 ll 0.91 1. 05 0. 22 ol 12 . .32 27

R — - - o T T T

Manganese (ppm) C.B 0 20 1.62 2.83 | 0. 56 9 47 | 3. 89

E.S 0.00 0.14 2.12 | 0.13 5.95 | 6. 07

Copper(ppm) | C-B 0.03 | 019 0.09 0.03 1.30 3.08

1 E.S 0. 003 ‘ 0.157 0. 149 0.014 2.30 J 4,31
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BE Bed e FHeg #HES S (4, 1973).

BB E+Rd = pH, Acidity, Alkalinity,
Hardness®. vt kel MBS @M% H A Fe, Mn,
Cu, AIFHHA o ¥ FE & fl= A

Table 65} zteo] 2ATHS WHRE 2 Re@Es &
#hel EGBEES ST MR THMA A Ay
/‘11‘4 TEolz !?*Jr%ﬁr ‘11%—4 FESERHAE 2
Al Zol 7 ATk ol = FAe] HKS KE ol
= FoRES B, %z?ﬁ%%%iﬁ-% B P BT Fol
RS A 4F¢ F5 Aoz Y4,

11. Sulphur ion(S04%-)

e vhetel A B TR HEHEHC
2 #ighdute elglevt, THe B2 FH3 sulfurous
acid gas® KES EEE Fobd FHEMe] ATH(E
B, 1982).

Sulphuriong Hofmeister?] ionFk¥lel] w2 oz
gERPoerz(E, 1973) @i sericing EEA A

Sulphurion-&

s BEstm 4o jad, | 2 MES A
%+ Qe
12. Chloeric ion(Cl™)

Chloric ion& HAERA o5 F8&
ored & glovk (&, 1973) HHAKS HY ERmE
(ke Fig 3 BEBER TdA)E FIAS AR
M1, 1982).

Chloric ion& BERKA E#HESIA o2 gz
vERvb e % B EC) Winddd =k S0k = EiE
o dox ARG HAil kg 22¥ste] Sl
o, T, WK 25 20mg Cl/1 D) kol= 5
WEEALT AT BERS A=t

13. B#RAEKkel KEHE

F—g KELAE B, SHEE 3 BN IIR
o BEEEGGRE, B, EE) uhe} sericing] BH
VERE, Mot BEREEST o E EHeE vebd F 91
71wl Fell, A F7AA iR AK 2 Bt %x

oobd ARl BIFRAIRES ] sl
FRECl ¢lx KEEMel fHmvlel BEsle A& E‘r_
A KEMARA R AR S e Aem
=t

KEFESE FEST AU, PBiF,
BRIEEAA 178 FERER o2
E2A vEd 72 A

A FlEA A = pHel fughiE(l, \EBRSE FBI4
ToE pIHI o FHEEHRA Bl #lEel T
& W= 2 MRS Bete ok

IR A240E KEMPIZ e Wdlel 6

EESE

>£

wlo
=

o

9, rd lo

o
N
-

W, & 2= H—
2 Bl A da o

£, EMol 6, MRl 114, WMl 64, #
fERlst HEERLS] WrRACE O] 2fF,  MoRZlst ALY
REAKE) IF, RS SR RHACH 6 M
HAUA A RRKEC] 4 ol

m =

2 & BHTIHAA St de ®EHAKY K
BH KEE st SiHKEA Y BEHEES 4
EIHE FEel KES HFEHEE HuaA Rt &
e g 2ok

L 27{E3EM S SRR KIES )ik 14fE%m, T

OfE R, BEK MEEHY, BEKY EBEAE
2 ke Tk Baol MEHEM, )k +E
EiREo] 1EEEY .

2. ZWEE 2008 KRERFE Sk KRk
Hol 6, RHMKHE 6fF, MBEAKE 114, &
HRIKEC) 66, e 2MEKES Sl BEESE X
HHio] 13f°) )+t

3. BRI AKEA FES KEL 0% EE =, HHH
T2 Mo B HEWRES HAAKE 330%™ 30%3
v AkzA EE gES Eehe KT

4, Total carbonate, Electric conductivity, Chloric
ione] ®e HAKE FKETK, BEWEHEYE HTe 5
o] %k HAke) ESE e Feor FAHW I fZEsl
Adekel EFTREC] Aol Luisle RAKE {HHIE
X8 TEERG

5. &Ryl KENEL pHrb Bebzlz, (704 #
) Total hardnessi= 5o} o= Carbonic acid(H,
CO;), Hydrogen carbonate(HCO3™ )7} o}A Total
acidity, M-alkalinity7} o}zl ow, HHERER L
ol A= Aok

6. pH7F = Acidityt:4r9l  Carbonic acid (H,COy) 9+
Alkalinity#:7r?) Hydrogen carbonate(HCOs™) miitt
of wet HAAE B E sericin®] HME (L =i T
a7l fetd, gEZA & o= = Total car-
bonate® stk - KEel webs] 4¢3 pH oz
Z7 Bhoi of T},

7. Total hardness9} Electric conductivity® %
£ r=0.9145, y=15.967+0.2774z 24 FHES MMM

1 2l gles, Electric conductivityd 9 07 = #HEL
FERF Kol A calcium} Magnesiumo] ¢ o}

8. FMPFASER BMERBIA MEs 3= KESE
H-2 Total carbonate, pH, M-alkalinity, lion, Acidity,
Turbidity, Colority<-o] ¢ =},
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