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Permeability of Deaerated Water into Textile Fibers
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Physical properties of deaerated water such as permeability into textile fabrics and surface
tension were measured carefully using the deaerated water produced by a new technology

which uses hollow fibers.

No difference in surface tension between aerated and deaerated

water was observed. However, the observed permeability of deaerated water into textile fibers

was clearly different from that of aerated water.

This clear difference may be explained by

the dissolution of gaseous molecules confined in tiny voids of fibers in deaerated water.
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Fig. 1. Degassing process through the hollow fiber membrane

KEFR L 7-BOBEEIZVThOBEEDH 1822 mmHg
Tholz. T/, HEMBTEFRERELIEL,
FNODOFHEEZ BB KOBHEBREREL L. &b,
REKFOBHFAGRZBARES (fEM%DO2)
rHWTHEL, BHEEREEE (ppm) & LTERL
TWwh, TOEJV2—NVTIE, £HICXo CTHERE
BEOL VLRV KIBONERZTTHo7208"Y, K
BROREEZD L LTHIELEALBHERERIENL
Lahrol:. BHEABOEELTSICHATELLE
AoN7-0T, YLBERELLTIIE,-722%, &
EAKEKOBEREOB L Z 105D 1123725 1 ppm
AEOKE, COEBRTIIBRAKE LTHERALE. 4
R, ZRIPDOKEBHADBBOKIZEITAATVAS,
ZZC, BAR#TpH ZH#EL722A% pHS5.126
6.5 LL, RETADBREINTVE I L b
7.

B, TOBRKKIC6RHEI LEREZKEAAER
O UK (BFIK) RBLZ. 2612, BAK
EDORBEIT) LOERMZESAICER L TBWAEEK
bR L.

(2) BAKMTAH~DOEEN

JISBAREBRAE (AFLV—8) XKk T%
ML 7R A, BAK, kB X UEEKTERK
REEfTo2"., A7 V—ETRBAEHECERYE
BRITFTBD, A TAZYHH LA 8.5cm ADR
B 2 A7 L — RIS fHY, KERATL—-L7:
%, HICRBFELZKEZRVFELL, BELKOER
2EAKNMLANOKDBEEE LTFHE LA 2.

(3) AN OW AR X

BOBABOBAREVIZ, BAOBKERETE

5XHCTREL, —EEDOAMA S A /35— (200 mg)
ZDENIZHED, ARK2.5ml % #Hm L —ERH
12 4,000 rpm (2,000 x g D E-LINHEEE) THAZ
TV, ARigBiMEO BRI X b ApEMEh~ORB K
DRI E %Rz,

(4) TkRERARARER

AFAK%E 100ml ¥ —F——MIZiwzL, K, 7
tF—bF, F2770KBEORBR (2cmA) %
FDOKENCE > & BN, REHBoK URKE D 53R
R 2R £ TORE (CLRERBRRE) ZHE
L 7.

(5) Al OKHFETHE

WU vy y—Ic@88KkEANR, K, TE7—h,
F 275 OEWHEARORER (S5mm ) 2ZDK
HIZEF - LB3PX, RBRAKET 5cm 225 15¢cm
FTURTIONETLIRBEZMEL, FHOKFE
THEEERD:.

(6) EEHRN
BN 2 X — 4 RAREEROEF AV, KA
K, BaFIAkB LUREKOEEBEN % BiE (¥ 26T)
THlEL 7.

3. BRFLUEER
(1) RABKOBHEBEER
KBAEA VY FEETERORKEY 2 -0 (M])
THRBLZ-BEK, BIC, ZoBEKAKCHTER
R EAAZRBAIK, &6, BEKOIEORAH
KIZDOWT, BOBOOBHBRERE X BHFARER
(WA DO2) CTHIEL. FhboHlEREE
Table 1273, Kidf4 OEEE BT 2 2 & 29

32 (658)

NI | -El ectronic Library Service



Japan soci ety of Home Economics

RE L 72K DOBMENDBEBIZOWT

BTV, {LRFEEICINITY, 22K BHRE
Ko TWAKDBEBREIX, ZROBESE,LE
BE35E&#8.9ppm L4, BAKZZKTHRME
B AKOBHEBREBREIEV L2022, REKD
RFICE, REPETRATRLIBICESERLEY,
72, TELLRTZHEOUEZ BRI To720T, #l

ERIRTRE L BERFBREOERLIZASR L o 7.

Table 1. Dissolved oxygen in various
waters at room temperature

(25C)
Dissolved oxygen (ppm)
City water 6.5-7.0
Distilled water 6.2-7.0
Deaerated water 0.8-1.6

Table 2. Water permeability into cotton cloths
treated by water-proof agent of various
concentrations (spray test at 25C and

65% R.H.)

Concentration ~ Sample Water absorbed per

of waterproof code of . 1 g cloth (g) BA @)

agent at the  cotton Distilled Deaerated

finish cloth water (A) water (B)

Un-treated #1 1. 1656 1.2924 110.9
#2 1.5631 1. 6831 107.7
#3 1. 4567 1. 6147 110. 8
#4 1. 2751 1. 4856 116.5

1% #1 0.2016 0.2179 108.1
#2 0.0915 0.1182 129.2
#3 0. 2769 0. 3659 132.1
#4 0.0538 0. 0606 112.6

2% #1 0.0191 0. 0209 109.4
#2 0.0192 0.0198 103.1
#3 0.0376 0. 0469 124.7
t4 0. 0185 0.0195 105.4

4% #1 0.0176 0.0190 108.0
#2 0.0109 0. 0150 137.6
#3 0.0120 0.0146 121.7
#4 0.0122 0.0133 109.0

8% #1 0.0132 0.0153 115.9
#2 0.0105 0.0117 111.4
#3 0. 0097 0.0124 127.8
#4 0. 0059 0. 0098 116.1

Dissolved oxygen: distilled water, 6.5ppm; deaerated
water, 0.8 ppm.
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Table 3. Water absorbability of cotton fibers Table 4. Water permeability test by floating
Wat Water absorbency (%) method
er - - -
Trial 1  Trial 2 Trial 3 Trial 4 Average __ Floating time (s) Fiber
Aerated 29.19 27.46 27.44 26. 61 27.68 Sample Distilled Aerated Deaerated density
Deaerated 27.96 29.72 26.55 28.04 28.07 water water water  (g/cm®)
Dissolved oxygen: aerated water, 6.8 ppm, deaerated Cotton 1.58 1.51 1.41 1.54
water, 1.5ppm. Water absorbency (%) = {(W,—W,) Acetate 4.91 5.62 4.85 1.32
/Wo} x100. W,: sample weight at 20C and 65% R. Cupra 1.29 1.44 0.78 1.5

H. W,:. sample weight after centrifugation.
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Sample size: 2x2cm?®. Water temperature: 25
C. Dissolved oxygen: distilled water, 6.5 ppm;
aerated water, 6.2 ppm; deaerated water,
1.4 ppm.

Table 5. Sink velocity of sample piece in
various waters

Sink velocity (cm/s)

Sample In aerated In deaerated
In water
water water
Cotton 2.15 2.21 2.39*
Acetate 1.12 1.22 1.45*
Cupra 2.02 2.12 2.16*

Water temperature: 25C. Dissolved oxygen:
aerated water, 6.2 ppm; deaerated water, 1.4
ppm. *Velocity in both aerated and deaerated
waters of cloths completely soaked in deaerated
water.
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Table 6. Surface tension of water measured by
du Nouy’s method

Deaerated water
(rate (%) for
aerated water)

Distilled Aerated

water water

Surface tension

71.2
(dyn/cm)

72.5 71.8 (99.0)

Water temperature: 267T. Dissolved oxygen: distilled
water, 6.2 ppm; aerated water, 6.4 ppm; deaerated
water, 1.6 ppm.
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Fig.2. Mechanism of deaerated water
permeation into fibers
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