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ABSTRACT

The aim of this study is to elucidate the relationship between the fiber structure and
the heat of wetting of synthetic fibers, which is one of the important factors affecting
the comfort of clothing. To this end, the heat of wetting of some commercial

synthetic fibers having high water absorbency was measured using an adiabatic

calorimeter constructed in our laboratory, in addition to the moisture regain, the water

content and the amount of bound water.,

It was found that (1) the relationship between the water content and the moisture
regain is very different among the studied fibers, (2) the heat of wetting of the fibers
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has a close relation with the moisture regain and the amount of bound water, but not

with water content, and (3) carboxyl groups are about ten times more effective than

hydroxyl groups in promoting the water absorbability of synthetic fibers.
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B 1 The hydrophilized reaction of sample B



#+ 1 Characteristics of samples examined

Sample code Form Carboxyl content (mM/g) Remarks
Sample A Staple 4.8 Water_i?_‘(;‘:;i?ﬂi‘;%dymer’
Sample B Staple 3.5 Iigﬁ;(l:;y cl:; f)iﬂ?lti’(c d
Sample C Staple . 4.5 - hi g‘ﬁ?&igﬁiﬁm d
Sample D Staple 09 Porous acrylic fiber
R- acryl Staple 0 Regular acrylic fibers
R- rayon Staple 0¥ Regular rayon
a) Not detected

b) Hydroxyl content = ca.20mM/g

A C (47 == HX50mm) i3 38 B L FLL
DFETT 7V ML BTOKEBECL b0
THAHH, BHCINDFHEICHE AL TVWEZD
(INVEXFINVEEFEREHRP L CnEIzD) 5
C&h, JVEEICEFREISHIN TV LHEHEE
ENBHAETHS.

AED (157 == NVHEX5Imm) &, ZiLE
WEOT 7 VHMET, BHLO BHMEBRRICX
LREARERFEERTWERETHS. ¥
F—-72YN 2F=—NVHRXS5Imm) i, HE
ITyAZYTE (K) ®EMAW, V¥a5—-L
—3Y (1.57=—)V4%X51mm) X, I —
v (k) BERHVZ.

2. 3 HANEXINEEHEEOANTE
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572, 0.INHC 12T, BRElEL 2%, #EL,
0.05N NaOH /K& #IC — M T CTiREL, pH
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DEHBL . |1ICHABO B LERERT.
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S, ko H# (1.0cal/K/g)
Wio @ EALZzAD B (g)
C, . #ERIHAMEOHBAER (8.86cal/K)
AT KEABZDEEEA (C)
W, HEERRER (g
ERT.

B2 llERRO—# (RBC) 2R7. &
BE AN BREFTRENDO KD FEAICIY,
BEFOREISEC LAL, HHPUATIEIR—
SEERo. RS Lo TR AFHRBIZAAD
WCET LM 10~ 200U ETHo72. TDX
G, EBORE LS (AT) RWHEF O

[ : sample weight : 0.3473g
0.6 : H,0 : 45.15¢
0.4F :
E r —*—i“" pes sample
[;1* 0.2 ":"I,T i.-“
i o
0.0 M: s VALET
-0.2¢
1 A : I

0 20 40 60 80 100 120
Time (min)
2 Temperature change induced by heat of wetting
(sample C)
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<2 Water absorbency of sample fibers examined

Moisture regain Water content Bound water
Sample
(%) (%) (g/100g)

Sample A 40.0 27 61.5
Sample B 55 136 16.9
Sample C 43.0 105 68.0
Sample D 1.6 15 8.5

R- acryl 1.8 11 8.0

R- rayon 14.0 82 375
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L, ABBOWARFEIIHBCEIELY, |
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T, BAREEREBCLINOFEEICENEE 2T
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MENTWDH, RERTIE, RaUkE FEA
DWHEZ FHEKE L TEHIEL 72.

FEEKBEERIEEDOBELEE Ty L 72D HH
3TH5H. UMBAIGBEIVRF Y 2F V1L
MR FEEVT— ZABMEOBE, EAEKEIIR
BELIVERBRCHLILEREL 2D I8,
CHOEDRBTIX, PVEFIAFVALE (B
W) RRERILENRERSL2T T, St K
LTWEESFBEOILEREIFRL TH 7.
AR THAL 2 HBHI BV TiE, FRSTH
HEATFOEREEIEVICELZoTWAICD
WboT, HEKELREREDBICL WM
BIRAEHFAETALEEKRSLERLEELS. —
H, kEAKELBAKEL O BRIX, B #EEY
WX ELRY, HEBERIIRSAZY, ThPFE
BREE A B EX S, L¥2T—-
TV EHETIE, KRR EWD, BoKRE
- TOKRDHFHBOBIIHEKTHLDIZKLT, &
BBOBHAIEHB0%L HHKTH B LERL
TWh, 7, R2OERIE, 770N AHH
DBFETY, 1LFEMEL SHE O AR & % H)

80r

I Sample C
70 [~ -p

Bound water (g/100g)

R-Acryl

0 10 20 30 40 50
Moisture regain (%)

B3 Moisture regains vs. content of bound water of
various samples

FRIE, R FEE L T — % G SO
R AT BRSO BES TR THHIL
LAREL T3,

3. 2 TR KM DR
RIWCEBHAOWUELERERT. HRhE K
THITHS 2 I, EBEAITEERLLVHE
BIBIRICH B LR RIET 5. HE, H4 (a) ,
(b) KART LI, BERIRERBIVOCES
KEEFFICBHBBERICH S, FEHTRE
i, BUKEEL TKBELPABLTWRWLF
27— L—3rbMmorNvEEF N EEFRK
PERIAEL RIS, W ERBERE RTZLTHA.
DFY, WBIC XA BEBLRELFHL CTRIRMEC
BN, BAIVIEBETVEILICEN EBL)
LRMEREME AT A0 B AKEDD S ERE
EEe[FE5T20, BOBELVSIBEDADPS
ANE, AIVKEFIVETHR, KBEETHN,
EBRASFE THIIE, BREIZIIIZFALTD
L. T, RPFETHREL 72 & WAL,

# 3 Heat of wetting of sample fibers examined

Sample code Heat of wetting
(cal/g)
Sample A - 404
Sample B 122
Sample C 475
Sample D 32
R-acryl 3.0
R-rayon 23.8
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Moisture regain (%)

R-Acryl | . . . ,
0 10 20 30 40 50
Heat of wetting (cal/g)

X4 (a) The relationship between heat of wetting
and moisture regain of various samples
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" Bound water (g/100g)

0 10 20 30 40 50
Heat of wetting (cal/g)

4 (b) The relationship between heat of wetting
and bound water content of various samples
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